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COLUMBIAN FAIR PROGRESS, 

The managers of the International Exposition to be 
held in Chicago in 1892-93, after many disagreements 
as to the site and other particulars, seem now to 
have come to sufficiently definite conclusions to per- 
mit of the actual commencement of work. It is de- 
cided that all the main buildings of the fair shall be at 
Jackson Park on the lake front, near the south end of 
the city, this park being connected by the Midway Plai- 
sance with South Park, and together forming a large, 


unobstructed, and already improved site. The attempt | 


to divide the fair, and put a portion of the buildings 
in the small but beautiful park at Lake Front, near 
the center of the city, has been definitely abandoned, 
although the latter park is to be adorned with statuary 
as a lounging place for tourists. 

The plans for the buildings in Jackson Park have 
been very carefully considered by a commission of 
architects, which met in Chicago, February 20, and, 
although all details are not yet finally determined, the 
main features are fully laid out. Richard M. Hunt, of 
New York, presented three sketches for the Adminis- 
tration Building; George B. Post, of New York, had 
sketches for the Liberal Arts Building ; C. F. McKim, 
of New York, for the Agricultural Building; R. 8S. 
Peabody, of Boston, forthe Machinery Hall; Henry 
Van Brunt, of Kansas City, for the Electrical Build- 
ing. Adler & Sullivan, S S. Beman, W. L. B. Jenney, 
Henry Ives Cobb, Burling & Whitehouse, the local 
members of the commission, had designs for the Trans- 
portation Building, the Mines and Mining Building, 
Horticultural Hall, Fish and Fisheries Building, 
and the grand entrance and triumphal arches. Olin- 
sted & Co., the landscape architects, of Boston, were 
present with landscape designs, and Augustus St. 
Gaudens, of New York, advised in reference to decora- 
tive statuary. It is said the buildings will surpass any 
previously seen at former international expositions, 
and that they will also cost more. It is expected that 
there will be in all ‘‘about two miles of frontage and 
an average height of sixty feet, in which domes, cupolas 
and minarets will arise from the groups, while canals 
will wind about the base of the buildings.” Iron, steel, 
brick and glass will be used, but the materials will be 
so treated as to give the effect of granitic solidity, a 
classic style of architecture prevailing, and stone and 
granite of different colors being imitated with mar- 
velous exactness. 

It is estimated by the directory that the expenditures 
will be $17,625.453, divided as follows: For construc- 
tion, $12,766,890 ; administration and organization, 
$3,308,563 ; operation, $1,550,000. On these estimates 
the work has been commenced, and is to be energeti- 
cally pushed, now that the location of the buildings 
has been finally decided upon and the plans virtually 
approved. The resources, believed to be available as 
fast as needed, are, from popular subscriptions pledged 
from proceeds on Chicago city bonds, 
$5,000,000. In addition to this ten willions, it is be- 
lieved there will be ultimately realized—from gate 
receipts, $7,000,000 ; from concessions, $1,000,000 ; from 
salvage, $3,000,000—or a total of $21,000,000. The 
members of the directory consider these estimates ex- 
tremely conservative, and do not believe that there 
will be any further hitch in the progress of the work, 
from financial or other considerations. 

ann ee 
ANOTHER FARADAY WANTED. 

Among the scientific problems that await solution 
was that described at the recent meeting of the 
National Electric Light Association by Prof. Elihu 
Thomson, to wit, a direct method of obtaining electri- 
city from fuel. The present method necessitates the in- 
terposition of the steam engine, in which even under 
favorable conditions scarce more than ten per cent of 
the theoretical energy of the coal is recovered in me- 
chanical power, this suffering diminution again at the 
wire end of the dynamo. ‘It almost seems,” said 
Prof. Thoiuson, ‘‘ from all that we who are actively en- 
gaged in looking up matters in this connection can say, 
it almost seems to us that we must wait for some new 
discovery, for another Faraday to come forward and 
show us principles which are not now known, sole 
relation between electric energy and heat energy 
whereby we can convert even 35 to 40 per cent—we will 
be satisfied with that—of the heat energy into electric 
energy. Look what it means, should such a thing 
comeabout. Thesteam engine would disappear. The 
steam locomotive would disappear. The steamship 
would be propelled no longer by the steam boiler and 
the burning of fuel under a steam boiler. Fuel would 
be burned, but burned to produce currents. The ap- 
paratus to propel the steamship would not be a steam 
engine with its reciprocating motions and its racking 
strain, but would have that quiet rotary motion which 
characterizes the modern electric motor.” 

Edison has been working on the problem. If only 
he could solve it! Davy, after years of unrewarded 
study and observation, put two wires together tipped 
with carbon, drew them apart and got the flame which 
now we call the electric arc. We put together a me- 
chanism which has made the generation of such light 
Faraday discovered the 


© 1891 SCIENTIFIC AMERICAN, INC. 


(Marcu 7, 1891. 


principle which underlies the generation of current by 
the dynamo, being the first to move armatures in mag- 
netic fields. We have profited greatly also by that. 
If only now we could repay these free gifts by the dis- 
covery of a principle by which the energy of coal could 
be directly obtained ! 


> O->-— 
INTERESTING NAVAL INFORMATION BY THE 
SECRETARY OF THE NAVY. 

The impression prevails in the popular mind that 
there has been a falling off in the speed of our new war 
ships, and that they are incapable of the velocities with 
which they were credited on their original trial trips. 
It is claimed they were unduly pushed and strained on 
those occasions, to benefit the contractors, and nei- 
ther have nor can ever again attain an equal speed. 
This impression has been confirmed by the slow per- 
formances of several of the vessels since they were ac- 
cepted by the government. 

A representative of the SCIENTIFIC AMERICAN re- 
cently had a special interview with the Hon. Benjamin 
F. Tracy, Secretary of the Navy, respecting the above 
matters, and at the same time requested his views upon 
the new fast cruiser No. 12; also upon the proposal to 
employ fast naval vessels as mail carriers. 

Secretary Tracy said: ‘‘The statements recently 
made concerning the cruisers of the new navy, namely, 
that they have fallen off in speed from the records es- 
tablished on the measured mile, and that they have 
never since approached in general efficiency and sea- 
going qualities to the standard set up on the trial trips, 
are untrue statements and misleading in the extreme. 
These statements are particularly untrue of the 
Chicago, the Boston, the Atlanta, and the Yorktown ; 
as will be seen by comparing the speeds registered by 
these vessels on the trial trips with the speeds they 
have attained on more recent cruises. It is true, how- 
ever, that the cruiser Charleston has not maintained 
the speed of her initial trip, and on her return to San 
Francisco, where she is assigned as flagship to the 
Pacific station, I propose to investigate the matter and 
find out the cause of her apparent deterioration. The 
reason for the falling off in this case is, I have no 
doubt, the same as in all former cases where there has 
been an apparent deterioration inspeed—poor coal and 
foul bottoms. The statement, I say, is not true of the 
Yorktown, built by Cramp and now attached to the 
squadron of evolution. At the series of trials held at 
Newport on August 21, 1889, her performance as re- 
gards general sea-going qualities was as good as ever, 
while the speed she attained on that occasion was even 
greater than that developed on her trial trip. 

“Tt is not true of the Boston, which has been in 
commission many years, and is now also one of the 
squadron of evolution. She can to-day make as good 
speed as she has ever made. Look atthe recorded 
speeds of the vessels of this squadron under the com- 
mand of Admiral Walker, in Narragansett Bay, during 
the autumn of 1889. In this series of trials the Chicago 
registered a speed of 15°328 knots; the Boston reached 
a speed of 15°58 knots; the Atlanta recorded a speed 
of 13°45 knots; while the Yorktown, built by Cramp 
in 1887, showed an increase of 0°35 knot over the 
speed of the trial trip. Now, on ordinary occasions, 
there is no necessity for a quick run, and the cruisers 
are, accordingly, not put to their best speeds. The 
initial or contractor's trips show us what the vessel is 
capable of doing, and this is confirmed by subsequent 
special trials. If, then, the cruisers do not invariably 
maintain the maximum speed, it is not because of any 
inefficiency of the cruiser, but simply because there is 
no necessity of stretching every nerve, of using forced 
draught, of striving to reach a speed which we know 
the vessel has reached, and can at any time reach again, 
when the occasion calls for it. The conditions that ob- 
tain in a ship under forced draught are not conducive 
to the continued efficiency of the engines or machinery, 
and itis my opinion that no ship can be put to this 
great strain for any considerable time without detri- 
ment to the vessel as a whole. This maximum speed 
should be kept as a reserve power, in case of great 
emergency in warfare, and it should not be constantly 
exercised. 

“Tt is in accordance with this theory that the vessels 
of the new navy are not, as a rule, run up to their best 
records. But Ithink it can be shown that whenever 
great speed isa desideratum, the vessels of the new 
navy are, class for class. equal to and superior to the 
English vessels in maintaining and retaining their 
initial speeds. 

“The statement that the coal bunkers are of insuffi- 
cient capacity is an unreasonable one. Every vessel, 
it has been said, isa compromise. In the designing of 
a vessel there are many features to be considered, and 
to acertain extent each must be modified by all the 
others. And so the speed of a cruiser must be con- 
sidered in connection with the enduring capacity and 
with the weight of battery. As we, unlike most 
European powers, have no intermediate coaling sta- 
tions, it is particularly essential that the vessels of 
our navy have a large coal capacity ; indeed, in wy 
opinion, speed and coal capacity rather than weight of 
battery are theimportant qualities to be sought for in 
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a modern cruiser. It is with thisend in view that the 
vessel now known as ‘*Protected Cruiser No. 12” has 
been designed. It is expected that this cruiser when 
completed will be the fastest in the world and at 
the same time have a great coal enduring capacity. 
Among the things which we expect of her is to be 
able to steam around the world and return to her sta- 
tion without the necessity of once recoaling. 

‘*She cannot, of course, owing to the lightness of 
her battery, take her place in battle against such ves- 
sels as the Chicago or the Yorktown. It is hoped that 
she will‘be able to overtake the fastest merchant ships 
and to destroy them, to remain one hundred days in 
the seas, and to outsail and sink any of the fast pas- 
senger steamers. All this is expected with the same 
fire-room conditiong that prevail on the transatlantic 
vessels. Although this cruiser is not a fighting ship, 
she is nevertheless well protected, and has a coal ca- 
pacity of 2000 tons, with 750 tons at normal draught. 
Together with the regulation coal bunkers there will 
be along the length and next to the side of the vessel a 
cofferdam in bunkers, to contain fuel which will serve 
as a wall, and will not be used as fuel except in a case 
of emergency. At the very ordinary speed of 10 
knots per hour the coal capacity is such that the ves- 
sel will have an endurance of 107 days. 

‘‘The proposition to carry the United States mails 
in the cruisers in order to keep the engines and men up 
to the standard of efficiency is, so far as the purpose 
in view is concerned, not a bad one; but if carried into 
execution it would be an enormously expensive method. 
The great difficulty which the navy has to cope 
with at present is the great lack of efficient sailors. 
But with the improvement and development of our 
merchant marine it is to be hoped that we will have a 
more fruitful and satisfactory field for recruiting than 
we at present possess.” 


———_—______~0+ 0+ 


Bursting Charges for Shells. 

A great many experiments have been made to de- 
termine the proper kind of powder to be used in can- 
non, and, as a result of these experiments, the powder 
used has gone through a gradual change and develop- 
ment, from the fine grain of early use to the large, reg- 
ular grains of the present day. 

Projectiles may be either solid orhollow. In thelat- 
ter case they must contain a bursting charge. 

While experiment has determined the best form of 
grain of powder to propel these projectiles, the ques- 
tion of the proper grain to be used asa bursting charge 
for shells seems to have been quite neglected. 

The ‘‘Manual of Heavy Artillery, U. S. Army,” by 
General Tidball, which is officially adopted for use in 
the United States army, designates musket and mortar 
powder as the proper powder fora bursting charge. 
The United States army (light) artillery tactics, speak- 
ing of ashell, says: *‘ It is loaded with a bursting charge 
of rifle or musket powder, which gives great force to 
the fragments.” 

Musket and rifle powder have about 1,000,000 grains 
to the pound, and mortar powder about 32,000. 

The reasons for selecting these powders are not given, 
but each authority seems to have based his statements 
on those of the preceding authority. 

A shell may be used for two purposes, viz., demolition 
and against animate objects. 

The proper bursting charge for the first object can 
easily be determined, as ashell buried and exploded 
would produce almost the same result as if fired from 
a cannon. 

The proper bursting charge for use against animate 
objects is not as easily determined. The fragments of 
the shell must not be too small, or they will not disable 
aman, nor must they be too large, for the number of 
fragments being diminished, the number of possible 
casualties will also be diminished. 

To disable a man, the fragments should not weigh 
less than 1 ounce, and should have a velocity of about 
500 feet per second, which would be equivalent to an 
energy of about one-eighth of a foot ton. The velocity 
of the fragments is due mostly to the remaining ve- 
locity of the shell at the instant of explosion, though 
some of it is incidentally obtained from the bursting 
charge. The latter’s proper function, however, is to 
burst the shell, since the rotation of a rifled projectile 
gives sufficient dispersion to the fragments. 

What kind of powder, then, will burst the shell into 
the greatest number of fragments one ounce or but 
slightly greater—say between one and two ounces—in 
weight ? 

With this object in view, some experiments have been 
made at West Point, N. Y. The bursting pit consists 
of a large chamber, 5 feet in diameter and 5 feet long, 
made of one-half inch boiler steel. On top is a man- 
hole and chimney, through which the projectiles, fixed 
with electric primers, are lowered. This manhole also 
gives access to the interior for the purpose of collecting 
any fragments of shell that may not have been removed 
by the tools used for that purpose, and also for repair- 
ing the pit and allowing the smoke of the explosion to 
escape. 

At the bottom of the pit a tube, 5 feet long, gives a 


second access to the interior, and through it, by means 
of hoe-shaped tools, the fragments are removed. 

Sliding plates close the manholes, so that the projec- 
tiles are fired with perfect safety, and no fragments can 
be lost. 

To strengthen the steel chamber, a heavy granite 
house is built over it, and the space between the stone 
and the chamber is tightly packed with sand, so that it 
can safely be used to explode any shells and any ex- 
plosive. The large size of the pit renders the con- 
ditions under which the projectile is exploded about 
the same as those in air. 

The shells used in the experiments were the 3 inch 
shells, similar to the ones used in the civil war for field 
service. 

As bursting charges were used : Mortar powder, hav- 
ing, as before stated, 32.000 grains to the pound; the 
I. K. powder, with 2,200 grains to the pound; and the 
E. V. powder, with 72 grains to the pound. 

The results are tabulated below: 


FIRST SERIES. 


Weight of shell before firing.... 83¥ 1b. 8% Ib. 846 Ib. 
Kind of powder.................. E.V. I. K. Mortar. 
Weight of fragments............ 71b.140z. 7lb.80z. %lb.60z. 
Loss in weight.......... .. 2... 10 oz. 16 oz. 18 oz. 
Number of fragments greater than 
MOD oie d tare diciertisial sea te tains oleroieig 18 26 22 14 
Weight of fragments less than 
DOe se adccinieivewes Sates dds s 2 1b. 21b.6 oz. 4 Ib, 
Number of fragments from 1-2 0z. 15 rR 8 
= ss ie “ 2-402. 6 5 4 
ee bs “ greater than 
FOB cis copes ieee ceeneee 5 5 2 
SECOND SERIES. 
Weight of shell before firing..... 814 lb. 834 Ib 84 Ib 
Kind of powder.... ......0..0.08 E.V. IK. Mortar, 
Weight of fragments ............ 8lb.loz. %lb.60z. 7 1b. 
Loss in weight... ..  ssses-eeeeee Voz. 1]b.20z. 11b.80z. 
Number of fragments greater 
Chan 1:02. as seine sow seiasescns 35 23 18 
Weight of fragments less than 
MOD rs, are sie's sicinieien on eevee deeds 11b.602z, 21b.60z. 21b.130z. 
Number of fragments from 1-2 0z. 21 13 6 
es os “ “ 2402. 6 8 2 
Ce as ha greater than 
BOB 501s eedcde tedscehasdotes 8 2 5 


The loss, which is principally due to a portion of the 
shell being reduced to dust, which could not be collect- 
ed, was much less for the E. V. than for the mortar 
powder. As fragments less than 1 ounce are not con- 
sidered dangerous, that amount of weight of the pro- 
jectile is counted as loss as well as the dust. The loss 
for the E. V. is just one-half that of the mortar. The 
number of fragments between 1 and 2 ounces given by 
the E. V. is three times that of the mortar. 

Suppose each fragment of shell greater than 1 ounce 
to strike and disable a man, the number of men placed 
hors de combat would be as follows: 


E. V. I. K. Mortar. 
First series... 6... ce ee ceeeceenees 26 12 14 
Second series............ccee. sss eeeee 35 23 13 


The ‘‘Ordnance Manual of 1861,” and Robert’s 
“Handbook of Artillery,” 1860, which were the au- 
thorities for the United States army at the time of the 
civil war, designate rifle or musket powder for burst- 
ing charges. Had a powder of the E. V. grain been 
used, the probable effect would have been much 
greater. 

While up to date the experiments have not been ex- 
tensive enough to determine the best kind of powder 
fora bursting charge, still they showthat the E. V. 
powder is much superior to the mortar, which is the 
kind still designated for use. The explanation for this 
would seem to be found in comparing the actions of 
the powders. 

The mortar powder is much finer grained, and would 
be completely transformed into gasmuch more quickly 
than the E. V. Its action is much more violent, and 
consequently it would pulverize or reduce to fine frag- 
ments a large portion of the envelope, and so reduce 
the number of fragments over 1 ounce in weight. The 
E. V., being more progressive, would give alarger num- 
ber of effective fragments. Powders finer than the 
mortar would pulverize the envelope still more, and 
larger grained powders would give a greater number of 
large fragments. 

The theoretically perfect powder would be the one 
that would reduce the entire shell to fragments 1 ounce 
in weight. It will require many experiments to ascer- 
tain the powder that approaches nearest to the theo- 
retical ; but from the tables given above it will be seen 
that, of the three powders tried, the E. V. is the best 
for a bursting charge. 

2 + 2-2 
Refuge and Observatory on Mt. Blanc. 

Mr. J. Vallot, a member of the French Alpine Clup, 
succeeded last summer in erecting a permanent struc- 
ture on Mt. Blanc, to be used as a refuge and observa- 
tory. Plans of a small structure best adapted for 
withstanding high winds were drawn, and the build- 
ing was constructed at Chamounix. The house was 
then taken apart, and each timber was marked pro- 
perly, so that the parts could be put together readily 
on the mountain top. One hundred guides volunteered 


was tied up into 111 loads, and the work of transport- 
ation was begun. It was a tedious undertaking carry- 
ing the heavy packages up the ascent. Three days 
were consumed in conveying each load to its destina- 
tion. The work commenced on June 15, and on July 
31 the last section of the building and the last of the 
ninety packages of scientific instruments had reached 
the site of the refuge observatory. 

Six days before the last date Vallot selected five of 
the hardiest mountaineers as masons and carpenters, 
and set out for the mountain top to build the founda- 
tion. Two tents were set up for the temporary shelter 
of the party. The temperature was rather low for 
summer ; the mercury dropped to 9 deg. below zero at 
night, and did not rise much above zerv at noon. The 
men were clothed in regulation Esquimaux costume, 
with huge woolen gloves and heavy mountain caps. 
The style of dress was not conducive to rapid work, but 
the men labored vigorously from seven in the worning 
till seven at night. In two days the foundation was 
completed, and on the third the framework was in 
place, in spite of the persistent attempts of the wind 
to overthrow it. On the fourth day the last plank was 
nailed on the roof, and at night the workmen were 
able to sleep in a less windy chamber than their tent. 

The work, however, was extremely exhausting in the 
rare atmosphere. At the end of the second day one of 
the men was disabled. He was given a few whiffs from 
the oxygen bag which Mr. Vallot had taken the pre- 
caution to include in his supplies, and recovered suffi- 
ciently to start down the mountain. The following 
day a second mountaineer was exhausted, and a third 
weakened on the third day. 

Although the house was not entirely finished on the 
fourth day, it was thought inadvisable to remain 
longer on the sumuiit, especially as the weather had 
become unfavorable. All hands, therefore, descended 
and took a brief rest. 

On August 31 the party reascended the mountain, 
accompanied this time by Mr. Vallot’s wife, an enthusi- 
astic Alpinist. The refuge was properly braced with 
masonry, and the finishing touches were added. Light- 
ning rods were put in position, after which colors were 
flung to the breeze to celebrate the completion of the 
work. 

The building is divided into two apartments, one 
designed for the use of travelers and the other for 
scientific observers. The latter room is a private com- 
partment. The public room is supplied with all the 
conveniences needed by the tired tourist. Nine beds 
are placed in the room, and a supply of provisions and 
of oil for light and fuel is always kept on hand. The 
observatory, which is said to be the highest in the 
world, is 14,850, feet above the sea level. It contains 
automatic registering devices and the most approved 


.| appliances for making scientific observations in high 


elevations. 
> 4 
Prof. Winchell. 
Prof. Alexander Winchell, an eminent American 


geologist, died at Ann Arbor, Mich., February 19, in 
the 67th yearof hisage. He was graduated at Wesleyan 
College in 1847, and taught schoo] in several places un- 
til 1854, when he was called to the chair of Physics and 
Civil Engineering «at the University of Michigan, anda 
year later was transferred to that of geology, zoology, 
and botany, which he held until 1879. In 1866-69 he 
filled a similar office in connection with the Universi :y 
of Kentucky. Meanwhile he made a survey for a rail- 
road from Ann Arbor to Manchester, and in 1859 was 
appointed director of the Geological Survey of Michi- 
gan. 

This last work was practically finished when the 
civil war broke out, although Professor Winchell made 
paleontological researches in the material thus accum- 
ulated and in his publications established seven new 
genera and 304 new species, most of which were fossil. 
In 1869 the survey was renewed under his direction, 
but he resigned charge of it in 1871. 

He accepted the chancellorship of the University of 
Syracuse in 1873, but at the close of that year retired 
from that office to become professor of geology, zoology, 
and botany in that same school. From 1873 to 1878 he 
filled a simlar place in Vanderbilt University. 

In 1879 he was recalled to his old place at Ann Arbor, 
which he filled until his death. In 1886-87 he was con- 
nected with the geological survey of Minnesota. He 
received the title of Doctor of Laws froin Weslevan in 
1867, and last year was elected vice-president of the 
Geological Society of Awerica. His nawe has been 
given to fourteen new species. By his labor he has es- 
tablished the Marshall group in American geology. 

~> +8 +o 

A NOVEL combination was recently exhibited in 
Chicago. A Fairbanks, Morse & Co. steam pump was 
driving an Erwin water motor which was coupled 
directly to a Thomson-Houston dynamo. The results 
showed economy of fuel. The advantages of sucha 
system are first cost is less and the cost of operating 
is reduced. Pumps may be used for pumping water 
during the day and then used for light at night. It 


their services to carry the parts of the building to the| would seem that the system would be of especial appli- 


point fixed upon as the site. 
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The dismantled structure cation at railway stations. 
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A HEATER FOR USE WITH A GAS BURNER. 

The illustration represents a simple device for use 
in connection with a gas burner, to heat water or other 
liquids or food, or to heat rooms or passages. It has 
been patented by Mrs. Mary L. W. Martinot. The 
burner of the heater is of gauze or equivalent mate- 
rial, with a central opening to receive the gas burner, 
and upwardly projecting brackets support a semicir- 
cular table with a central opening, the table having a 
flange in contact with which rests a drum of sheet iron 
or other suitable material. Near the top of the drum is 
a side opening surrounded by a hood, adapted to di- 
rect the ascending hot air some distance out into a 
compartment to be heated, as shown in Fig. 1. Both 
the drum and the table have shields at the rear for the 
protection of adjacent woodwork. When the device 
is to be used for heating liquids, ete., the drum is re- 
moved, and a cup or other receptacle corresponding in 
contour to the space within the table flange is placed 
upon the table, as shown in Fig. 2. The device may 
be further supported, if desired, by attaching the 
upper shield to an adjacent wall or other upright. 

For further information relative to this invention 


MARTINOT'S HEATER. 


address Mrs. Mary White, No. 1541 Broadway, New 
York City. 


0 te 
A COMBINED BATH AND WASH TUB. 

In the construction shown in the illustration either 
tub may beused independently as desired, and each 
has an independent overflow or waste, as shown in the 
lower sectional view. The improvement has been pa- 
tented by Mrs. Mary L. W. Martinot, of New York 
City. The bath tub has a top flange extending around 
hoth sides and one end, with grooves adapted to serve 
as slideways for longitudinal ribs on the bottom edges 
of the wash tub, and the latter has, at one end, legs 
provided with castors, for its support when drawn out 
from above the bath tub, as shown in the upper figure. 
Stop blocks limit the outward movement of the wash 
tub, and branches of a waste pipe are carried up within 
the tub in the usual manner. The waste pipe of the 
wash tub has a sliding connection with the main 
waste pipe leading to the sewer or other outlet, with 
which the bath tub also has a bottom connection. 
When the bath tub is to be used, the upper tub is 
drawn out, as shown in the illustration, and is after- 
ward returned to place above the bath tub previous to 
employing the wash tub. 

For further information relative to this invention 


MARTINOT’S COMBINED BATH AND WASH TUB. 


address Mrs. Mary White, No. 1541 Broadway, New 
York City. 


THE body of every spider contains four little masses 
pierced with a multitude of holes, imperceptible to the 
naked eye, each hole permitting the passage of a single 
thread ; all the threads, to the number of 1,000 to each 
mass, join together when they come out and make the 
single thread with which the spider spins its web, so 


| jecting from the lower or inner side 


AN IMPROVED INDEX. 
The illustration represents a convenient form of in- 
dex, by means of which the references contained upon 


CUA, NV. x 
JUDGE'S INDEX. 


any page may be readily exposed to view, the reference 
cards or memoranda being inserted or changed with 
facility as desired. It has been patented by Mr. Wil- 
liam A. Judge, of Santa Barbara, Cal. The index 
pages are held in acase open at the top and one end, 
there being near the inner end of the case a low trans- 
verse partition serving as a rest for the sheets in nor- 
mal position in the case, and near the other open end 
asimilar but lower support to hold up the displayed 
sheet. Arod held in suitable position by nuts extends 
through the case near the lower 
corner of the open end, and upon 
this rod is pivoted a series of bars 
each having a slight curve near its 
pivotal point, and each having a 
lateral ear adapted to receive an 
initial letter. These ears are 
arranged one above’ another upon 
the bars, so that all the letters will 
be exposed to view when the sheets 
lie horizontally in the case. Ex- 
tending at right angles from the 
bars are strips provided with a sui- 
table backing so attached as to 
form edge grooves, in which may 
be inserted in the desired order 
index slips of card or paper, thus 
making up each index page. Pro- 


of each sheet is a short strip, which 
extends inward between the adja- 
cent sheets, as shown in dotted 
lines, when a page is turned out 
for reference, this strip serving as a guide to hold 
the sheet in place. Each index page is exposed to view 
by simply pressing downward upon the ear carrying 
the proper initial letter, the operation being reversed 
to return the page to place within the case. 
ooo 


A New Solvent for Cellulose. 
BY C. F. CROSS AND E. J. BEVAN. 

Hitherto we have had no acid solvent for cellulose 
but such as in dissolving it bring about marked changes 
in composition and properties. In dissolving, the cellu- 
lose is resolved, e. g., by the action of sulphuric and 
phosphoric acids, into products of lower molecular 
weight, and cannot be recovered from the solution. 
Concentrated hydrochloric acid, as is well known, at- 
tacks cellulose profoundly. When digested with the 
acid in the cold the fibers are completely disintegrated, 
and the resulting modification, obtained as a white 
powder, manifests very different properties from the 
original, When warmed with aqueous solutions of the 
alkalies it is colored deep yellow, and the products of 
hydrolysis are powerful reducing agents (aldehyds). 
Some of the OH groups are also so affected that they 
react with acetic anhydride at its boiling temperature, 
giving, so far as our determinations show, the diacetate 
of a Cig compound. We find, however, that on dis- 
solving in the acid one half its weight of zinc chloride, 
a solution is obtained (of specific gravity 1:44) which 
dissolves cellulose instantly and without sensible mo- 
dification. 

This observation is of importance, as it enables us to 
investigate some points in the constitution of cellulose 
for the determination of which such an acid solution 
is an essential condition. The solution of cellulose ob- 
tained by heating it with concentrated solutions of 
zine chloride may also be diluted with hydrochloric 
acid, without precipitating the dissolved products, but 
the solution by the new reagent has the double ad- 
vantage of being instantaneous and of being prepar- 
ed, therefore, with the minimum of resolution of the 
cellulose into bodies of lower molecular weight which 
usually attends the somewhat prolonged heating neces- 
sary for complete solution in the aqueous solution of 
zine chloride. 

The reagent we also find of great value in the inves- 
tigation of structural points, ¢. e., as an aid to micro- 


that what we call a spiders thread consists of more|scopic work in the province of the vegetable fibers. 


than 4,000 threads united. 


All forms of pure cellulose are rapidly dissolved by the 
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PLUMER’S METALLIC BAND PACKAGE TIE, 


reagent, and the various stages preceding their final 
disappearance may be observed under the microscope, 
the observation throwing much light on structural 
peculiarities. The raw fibers, e. g., cotton and flax, are 
not dissolved, at least only partially, but swell up 
under the action of the reagent, with the result that 
the structural features are brought out with great pro- 
minence. Jute and the ligno-celluloses generally are 
dissolved by the reagent, and many of the adipo-cellu- 
loses also. We are investigating these actions more 
closely, and hope shortly to publish an account of our 
observations. In the meantime, we commend the re- 
agent in question to all who are engaged in the 
chemical or microscopic investigation of the vegetable 
fibers.—Chemical News. 
——______<+ 0+ 
AN IMPROVED PACKAGE TIE. ‘ 

A tie for packages of documents and other articles, 
which ean be readily and easily adjusted to suit the 
package, and which will not wear or fray out, as is 
sometimes the case with twine or tape, is represented 
in the accompanying illustration, and forms the sub- 
ject of a patent issued to Mr. E. C. Plumer, of 
Columbia, S. C. The tie, shown separately at the top 
of the illustration, is made of a thin strip of pliable 
metal, preferably sheet copper, to one end of which is 
attached a bent wire link, the attachment being effect- 
ed by bending the end of the band over one end of the 
link, where it may be s-cured by asmall rivet if deemed 
necessary. The other end of the band is made slightly 
pointed, and is adapted to be passed through the other 
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end of the link, upon which it is closely bent down 
when the tie is fixed upon a package, the end being 
secured, after adjustment, by a confining slide on the 
body of the band. This tie is comparatively inde- 
structible and presents a very neat appearance. 


———_—_-. —— 9+ 0 +e 
IMPROVED SOUNDING BRIDGE FOR PIANOS, ETC. 


A sounding bridge designed to greatly increase the 
volume of sound produced by a piano or other instru- 
mentin which the improvement is applied is shown 
in the accompanying illustration. It forms the sub- 
ject of a patent issued to Mr. Martin Durick, of No. 
567 Spring Street, Buffalo, N. Y. The improved bridge 
consists of a recessed strip of metal, curved in con- 
formity with the wrest plank of a piano, and in cross 
section forming a hollow convexed bridge, as shown in 
one of the small figures at the side, there being a slight 
rib or projection in the top surface of the bridge upon 
which the wire rests. A modified form of this sound- 
ing bridge is made with a bottom wall, as shown in 
the other figure, the bridge then forming a hollow strip 
of metal. The main view shows the wrest plank with 
the sounding bridge in position. 


DURICK’S BRIDGE FOR STRINGED INSTRUMENTS, 
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Snow Worms, 

Referring to a paragraph which appeared in the 
SCIENTIFIC AMERICAN of February 21, concerning the 
recent remarkable appearance of worms upon the sur- 
face of the snow, in Randolph County, Va., Mr. Geo. 
C. Hodges writes us that a similar phenomenon has 
been observed in the vicinity of Utica, N. Y., and in 
Oneida and Herkimer Counties. Specimens were sent 
by our correspondent to Prof. C. V. Riley, entomolo- 
gist, Department of Agriculture, at Washington, who 
replied to him as follows: 

“ You send two distinct larve. The small species, 
of which there were 8 or 10 specimens, is the common 
Pennsylvania soldier-beetle (Chauliognathus Pennsyl- 
vanica), a carnivorous species which in the larva state 
destroys plant lice, bark lice, and the eggs and young 
larva of a number of injurious insects. This insect 
hibernates in the larva state and has occasionally been 
observed, both in Europe and in this country, fairly 
swarming upon the surface of snow, having been 
driven from its hibernating quarters by some peculiar 
weather combination. It hibernates at the roots of 
grasses, under stones and logs and under the loose bark 
of etumps, logs and old trees. The other and larger 
larva, of which there was only one specimen in the 
box, seems to be a variety of the bronzy cut worm 
(Nephelodes violans), an insect which also hibernates 
in the larva state, and has also been observed occur- 
ring in large numberg on snow. It is so recorded by 
your State entomologist, Dr. J. A. Linter, in his 
Fourth Report, published in the Forty-first Report of 
the State Museum, at Albany, N. Y., pages 54 to 57. 
He records the winter occurrence of this larva on snow 
at Rockville, Ontario, and Sullivan County, New York.” 

—_——__2+ 06> _—_—_————_ 
Amber, 

Genuine amber is by no means so plentiful as it was 
some years ago, and amber cigar holders and pipe 
stems will probably rise in price. The genuine amber 
is a fossil gum, which was produced in large quantities 
by trees having a resinous sap, which flowed down the 
trunks and collected iu masses at the root. It is found 
in the ground of marshes and other places where 
forests flourished in former times, and is also obtained 
by dredging. The German Ocean, Baltic and Black 
Seas formerly produced it in great quantities, but the 
supply is constantly decreasing, and, unless other fields 
are discovered, real amber will soon be scarce and 
costly. There is some satisfaction in knowing that 
the imitation is just as good in every way, so that even 
if the real amber gives out there need be no diminu- 
tionin the number of holders for cigars or mouth- 
pieces for pipes. Inthis country comparatively little 
is used save for this purpose, but in India and China 
large lumps are in great demand, for, from some cause, 
an amber idol is far more highly esteemed than a golden 
image, and so the best amber all goes to the East to 
be made into gods for the pagans.—G'reat Divide. 

— — | — — 
A CENTENARIAN, 

January 22, Colonel Nathan Whitney, of Franklin 
Grove, Ill., celebrated his one hundredth birthday. He 
was born in Conway, Mass., fifteen years after the de- 
claration of independence, and was one of the pioneer 
settlers of Illinois, having lived within the State for 
fifty-four years. Before there was a sidewalk laid in 
Chicago and a bridge over the river, he was appointed 
a commissioner to organize Lee County and established 
his home on its prairies. He served in the war of 1812, 
and was mentioned for 
bravery at the battle of 
Lake Erie. Mr. Whitney 
had reached the age of 
threescore and ten. when 
the first gun was fired on 
Fort Sumter. He has 
seen the development of 
the greatest nation on the 
earth from feeble States 
harassed by foreign foes, 
menaced by savages upon 
its borders, to a country 
of magnificent cities, which 
no internal war can dis- 
rupt and no foreign foe 
intimidate. He received 
his first degree of inasonry 
seventy-four years ago, 
and is probably the oldest 
mason in the world. We 
present a portrait of Colo- 
nel Whitney, his son, 
grandson, and great-grand- 
son, four generations. The 
One hundredth anniversary 
of Colonel Whitney’s birth 
was made the occasion of 
a gathering of prominent 
masons from all over the 
State. Nathan Whitney 
Chapter No. 129, Royal 
Arch Masons, uamed in 
honor of Father Whitney, 


presented him with a solid silver platter, suitably 


has also been brought out this year to meet the de- 


inscribed, and several hundred congratulatory letters} mand fora medium priced safety, having cushioned 


and telegrams were received.—The Graphic. 


A STANDARD BICYCLE, 

The New Mail, which is shown in the illustration 
herewith, has for years, throughout the country, been 
well known as a first-class wheel, its construction be- 
ing of a high standard and it having special patented 
features which are much commended. It has a ball 
bearing head made after the Trigwell patent, accord- 
ing to which the balls are confined so they cannot fall 
out and be lost. By its use even and steady steering is 
obtained with little friction. Another specialty of the 
wheel is its band brake. It isa band of steel, lined 


with leather, acting on a drum on the rear wheel axle, 


THE “NEW MAIL” BICYCLE, 


entirely away from the chain. It is a very simple and 
positive acting clasp, and the New Mail is the only 
wheel having it. It is especiafly of added value this 
year when cushioned tires are to be used, as these are 
more delicate than solid tires, and English reports de- 
clare the band brake the best for such. The shape of 
the New Mail handle bars, also, is much approved, be- 
ing curved and brought low and well back to the rider. 
The frame is of Credenda tubing; all ball bearings 
throughout ; best hollow, re-enforced rims; tangent 
spokes, strongly tied and laced and nickeled to inter- 
sections. The New Mail is made at Chicopee, Mass., 
with all parts strictly interchangeable. A new pattern 
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COLONEL WHITNEY, HIS SON, GRANDSON AND GREAT-GRANDSON. 
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tires, which give life and elasticity and obviate all jar 
and vibration. Messrs. Wm. Read & Sons, 107 Wash- 
ington Street, Boston, are the manufacturers of New 
Mails and will send full particulars on application. 
—______+0+-e_______ 
The New Screw Ferryboat J. G McCullough. 

The new ferryboat for the Erie and Western Railroad, 
built at Neafie & Levy’s, is of the same design as the 
Hoboken ferryboat Bergen, having a screw propeller 
at each end, the shaft running the entire length of the 
boat 

The new boat is 215 ft. long over all, 18814 ft. long 
between the stern posts, 45 ft. beam moulded, 62 ft. 
beam over guards, 16 ft. depth of hold amidships, hav- 
ing a gross tonnage of 744 tons. It is constructed 
throughout of steel. 

The machinery consists of compound surface con- 
densing engine, having cylinders 26 and 50 inches 
diameter by 30 inches stroke, driving a shaft witha 
propeller on each end 8 ft. 6 in. diameter. The en- 
gines are of splendid design, with the ordinary Stephen- 
son link working a piston valve on the high pressure 
cylinder and a plain slide valve on the low pressure 
cylinder, and which are reversible by a separatesteam 
engine. The circulating pump is of Neafie & Levy's 
make, centrifugal in design, and the independent air 
pump is of the Davidson type. All the bearings are of 
ample size, and all parts of the engine are perfectly ac- 
cessible. The boilers are of steel, two in number, 
each being 12 ft. 8in. in diameter by 11 ft. long, and 
supply steam at a pressure of 100 pounds. The engines 
being all below, but little space is taken off the drive- 
ways, enough only to pass the smokestack up, but it is 
in the side cabins that the enlarged space is appre- 
ciated, owing to the entire absence of the paddle wheel 
houses. 

The cabins are wide, well lighted, and finely finished. 
The sides and ceilings are paneled and finished a pale 
green, with neat decorations in silver, which makes a 
most pleasing effect. The windows are very large, the 
central one in each cabin being of particularly hand- 
some design. The seats are finished in cherry. The 
electroliers and metul fittings are of splendid design, 
finished in silver, matching the decorations. The out- 
side is painted a light salmon color. 

The boat is provided with the Williamson steam 
steering engines, capable also of being worked by 
hand. She is lighted all over by the incandescent light, 
and is in all respects the ‘‘ most modern” ferryboat in 
the fullest sense of the word, and she will be the model 
ferryboat of New York harbor. She has been named 
John G. McCullough, and will be used for passenger 
service between New York and the terminal of the Erie 
Railroad, Jersey City. 

rt 0 
Maine Shipbuilding in 1890. 

During the year 1890, there were iaunched from the 
New England shipyards, according to the Bangor (Me.) 
Industrial Journal, 207 vessels, aggregating 99,842 
tons, of which 125 vessels, witha tonnage of 74,465, 
were built in Maine. Massachusetts came next, with 
54 vessels, of 18,603 tons, while Connecticut had 82 ves- 
sels, of 11,772 tons. 

Of the Maine fleet, the most notable is the ship 
Shenandoah, which registers 3,406°78 tons gross, and 
3,258°58 net, and is the largest wooden ship afloat. 
Also of great proportions, surpassed only by the 
Shenandoah, is the Rap- 
pahannock, registering 
3,053 tons net. The Par- 
thea, 2,371 tons, the St. 
Marys, 1,943 tons, the L. D. 
Carleton, 1,788 tons, were 
among the finest ships:that 
ever left Maine stocks. 

Schooners continue to 
largely predominate 
among the vessels built in 
Maine yards, and big fore- 
and-afters seem to be as 
popular as ever. The 
number of four-masted 
schooners launched is in 
the vicinity of 30, about 
one-half of whichslid into 
the waters from Bath 
ways. No less than 13 of 
these big fore-and-afters 
registered upward of 1,000 
tons, yet they are not as 
large as the five-masted 
schooner Governor Ames, 
1,690 tons, launched in 
Waldoboro in 1888, 

s+ +o_— 

THE brownish discolora- 
tion of {ceilings where gas 
is used is caused by dust, 
carried against them 
by the heated air cur- 
rents produeed by the gas. 
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NEW FIRE BOAT FOR NEW YORK CITY—THE 
NEW YORKER. 

The most important of recent additions to the ap- 
paratus of the New York Fire Department is what is 
termed the floating fire engine, the New Yorker. The 
new “‘fire engine” is a boat built of iron and steel, 
provided with powerful engines for propulsion, and 
with duplicate boilers and duplicate pumping plant 
for the extinguishment of fires. When the capacity of 
the pumps and general perfection of the design to- 
gether with the applicability of the boat for delivering 
heavy streams of water many blocks in from the water 
front is considered, it willappear that it is a most valu- 
able auxiliary for the protection of the city. 

The boat and machinery are built of iron and steel 
throughout, under full specifications furnished by the 
department, The length over all is 125 ft. 5in.; on 
load water line, 115 feet. The beam moulded is 26 ft.; 
on load water line, 25 ft. 2 in. The depth moulded is 
14 ft. 6in., and the extreme draught is 10 ft. The dis- 
placement is 351 tons. At the load water line the dis- 
placement is 52 tons to the inch. 

The hull is laid upona keel of bar iron 6 in. wide 
by 244 in. thick. The frames, spaced 20 in. from center 
to center, are steel angle‘iron 3 by 214 by ;; in. for three- 
fifths of the center of the hull, and 3 by 244 by at 
the ends. Each side of a frame is in one piece, scarfs 
being prohibited. 

The plating of the sides is laid ‘‘ in and out,” with 
thick strakes out. The garboard and sheer strakes 
(extreme upper and lower rows of plating) are 30 in. 
wide and 44 in. thick. The intermediate strakes are 
zs and , thick respectively. The plates are all of steel. 

For the woodwork, where such is introduced, white 
oak and locust are generally used, except for the deck 
and joiner work. The deck is of 3 in. white pine, and 
laid with the greatest care. Wherever cleats come, a 
white oak bed is laid for them, and white oak partners 
surround the bitts. 

The bilges are coated with not less than one-half 
inch of Portland cement. This is brought up tothe 
level of the limber holes, through which the bilge 
water finds its way to the pump well. Thus no water 
can lie stagnant between the frames. 

For the iron an elongation of 20 per cent and tensile 
strength of 45,000 pounds, with 41,000 across the grain, 
andfor the steel an elongation of 22 per cent witha 
tensile strength between 55,000 and 65,000 pounds per 
square inch, were prescribed. 

The deck house is much lower than on other boats 
of this general class, rising only three feet above the 
deck. It is built of ironframes and plates. The pilot 
house rises 8 feet 9 inches from the top of the deck 
house (trunk deck) and is 15 feet long and 15 feet 9 
inches wide, with 7 feet height of ceiling. 

The boilers, two in number, are of the ‘‘Scotch’” 
type, cylindrical, with corrugated furnaces. They are 
built for a working pressure of 148 pounds. Each is 
12 feet diameter and 15 feet long, with 204 tubes of 314 
inches outside diameter. The outside sheets are thir- 
teen-sixteenths inch thick, and other portions of re- 
duced thickness. Artificial draught is provided, and 
the boilers can be worked together or independently. 

The propelling engine is of the triple expansion di- 
rect inverted type, 24 inches stroke, with 15, 24, and 39 
inch cylinders. The high pressure cylinder has a pis- 
ton valve, the others have slide valves. It can work 
up to 135 revolutions per minute with 135 to 150 pounds 
boiler pressure. 

The propellers are two innumber. The fixed or for- 
ward screw is 7 feet 9 inches diameter by 12 feet pitch. 
Back of this comes the “ Kunstadter” swiveling screw 
and gear. Thisis connected by a universal joint to 
the shaft, which joint comes in line with the axis of 
rotation of the rudder. Thus the screw is swung to 
right or left with the rudder and aids in maneuvering 
the boat. It has been found highly efficient. 

One independent air pump and a circulating pump 
for the condenser is provided. The condenser is of the 
tubular pattern, with about 2,000 square feet of con- 
densing surface. Steam steering gear and engine are 
provided in addition tothe regular hand steering ap- 
paratus. 

For signaling, a steam chime whistle and a steam cal- 
liope are provided. 

The pumping machinery is of great power. It com- 
prises two duplex vertical direct-acting pumps. Each 
has two steam and two water cylinders. The steam 
eylinders are 16 inches diameter by 11 inches stroke. 
The water cylinders of the same stroke are of 10 inches 
diameter. The working pressure allowed for the water 
cylinders is 200 lb. to the square inch. 

The pumps draw water in through two 16 inch 
suction openings in the bottom of the vessel, to which 
suction pipes are connected. The discharge is deliv- 
ered through 944 inch connections into a 12 inch main, 
that runs around the trunk or deck house, and which 
is provided with numerous connections for hose coup- 
lings. Several 12 inch valves are placed in the circuit, 
so as to shut off any desired portion. The line is pro- 
vided with a number of 34 and 6 inch hose couplings. 
Four 7 ineh hand pipes are also carried upward, two 
to the roof of the pilot house and two aft through the 
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trunk. Theseare surmounted by swivel nozzles adapt- 
ed for throwing 514 inch streams if desired. A fifth 
swivel nozzle is mounted on the bitts forward, and con- 
nects by hose with one of the largeconnections. Alto- 
gether thirty-two discharges are provided for. 

The hand pipes are manipulated from behind travel- 
ing screens, made of double sheet steel with one inch 
air ‘space, perforated for hose pipes, and with peep 
holes. These can be moved fore and aft to any desired 
point along the rail, and protect the firemen. 
are three of these on each side. They are carried on 
rollers, which work upon the rail and upon the plank 
sheer with guides. Any screen can be lifted off its 
bearings and carried to the other side of the deck. 
Movable fire screens are provided for windows, which 
screens are kept stored away when not in use. Those 
for the pilot house windows have peep holes. 

As an additional protection four spray pipes are car- 
ried up along the front of the pilot house and else- 
where, with cap and hose connection at the top. The 
object of these is to distribute water in aspray or rain- 
like form over the deck of the boat. In this way the 
hose is protected in situations where the heat is great. 

Upon the trunk deck are two swiveling hose reels 
on which the hoseis kept. Of this there are3.000 feet, 
ranging in size from 214 inches to 6 inches diameter. A 
great variety of nozzles or discharge pipes are pro- 
vided, of about every size from 244 inches up to 54 
inches diameter. 

The capacity of discharge is put at 10,000 gallons per 
minute, with the pumps making 200 revolutions. 

In connection with the boat a tender is kept on land. 
When the boat answers an alarm the tender meets it 
at the dock. This tender carries 1500 feet of 314 inch 
hose. Thus, a fire half a mile inland from the river 
front can be supplied with water in case the supply of 
city water is deficient. 

As the boat lies at the dock, fifty pounds of steam is 
Maintained in one boiler, and the fires in the other are 
kept ready for lighting. Onan alarm from its district 
being received, the lines are cast off, the artificial 
draught is started, and the boat is at once under way. 

No official trial of the boat has yet been made. On 
an unofficial trial the speed was found to be high, or 
about 15 knots. A 5-inch stream of water was thrown 
about 250 feet. The full record of her capacity, engine 
power, etc., has yet to be made up. 

The hull was built by Jonson & Ellison, of this city ; 
the engines by Brown & Miller, of Jersey City, N.J.; 
the boilers by McNeil & McLoughlin, of Brooklyn, 
N. Y. One set of pumps was built by the La France 
Fire Engine Company, of Elmira, N. Y.; the other by 
the Clapp & Jones Manufacturing Company, of Hud- 
son, N. Y. 

The total cost is put at $100,000. A district extend- 
ing from Twenty-third Street, on the Hudson River, 
to Grand Street, on the East River, is assigned to 
its protection. There are sleeping accommodations 
in forecastle and aft cabin. It is proposed, ultimately, 
to have quarters on the dock for some of the men to 
sleep in. 

Our thanks are due to Chief Hugh Bonner, of the 
New York Fire Department, for information concerning 
the boat. 

_—_—_—_— +O Oe 
Crystalline Glass. 
NICHOLAUS T. NELSSON. 

Few trade secrets have been kept so well from the 
knowledge of the general public as the process of pro- 
ducing the above mentioned species of decorative glass. 
It is said to be the invention of a French engineer, who 
called it “ vierre gievre,” or frozen glass. In the United 
States, where its manufacture has been brought toa 
much greater state of perfection than in any other 
country, it is known under the more common names of 
chipped or crystalline glass, and the operation of manu- 
facture ‘‘glass chipping.” It has a remarkable ap- 
pearance, being covered with fern-like figures, no two 
of which exactly resemble each other, differing in both 
shape and form. To those unacquainted with the me- 
thod of producing this glass—and there are very few 
that have any conception of how it is made—the process 
of manufacturing is very puzzling. 

This method of ornamenting glass is so simple that 
most people, when they have it first explained to them, 
will hardly believe that such simple means can produce 
such marvelous results. It is done by covering glass 
with glue, which adheres to the glass, and when the 
glue dries it shrinks and draws with it pieces of the 
glass or chips of glass, 

The first necessity in carrying out this process is to 
have the glass which is to be ornamented ground either 
by means of the sand blast or by the more troublesome 
means of grinding by hand. This is done by rubbing 
a stone with a flat side over the glass till it has lost its 
polish and become translucent. A thin layer of emery 
kept wet with water will facilitate the grinding, which 
should be as coarse as possible, and for which reason 
grinding done by the sand blast is preferable. 

After the glass has been ground it should be kept 
scrupulously clean. Great care should be exercised 
that the surface is not touched by the hands. Any 
trace of grease is very apt to make the results uncer- 
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tain. If the glass has, however, become contaminated, 
it may be cleaned with very strong ammonia, although 
glass which it has been necessary to clean is apt to 
be rather unreliable. 

When everything is ready the glass is placed in a 
room where it is intended to carry on the process, ac- 
curately leveled, and flowed with a solution made as 
follows : 

Good glue is placed in sufficient water to cover it and 
allowed to soak for twenty-four hours. If the water is 
absorbed during the soaking, more may be added. It is 
then liquefied over a water bath and is then ready to use. 

In practice it makes considerable difference which 
kind of glue is used. By repeated experiments it has 
been found that Irish glue is the best for the purpose. 

A wide brush is dipped in the glue and applied to the 
glass. The coating should be a thick one, otherwise it 
will not be strong enough to do the work required. 
When the plates are coated they may be placed in 
racks, and the temperature of the room raised to 95 or 
100 degrees F. They are permitted to remain at this 
temperature till they are perfectly dry, which will be 
in from ten to twenty hours. 

It is at thisstage that the uncertain character of 
glue shows itself. Under certain circumstances the 
glue will begin to crack and rise of itself without any 
More manipulations, but most generally it will require 
to have a stream of cold air suddenly strike it. If the 
plate is perfectly dry at this period, and of sufficient 
thickness, the top surface of the glass will be torn off 
with a noise resembling the crack of a toy pistol. Some- 
times the pieces of glue will leap two or three inches 
into the air, and may even fly into the eyes and injure 
them. To guard against this it is customary for the 
workmen to wear a pair of spectacles fitted with plain 
glass. The glue will come off sometimes at the least 
expected times, notably if the plate with dried glue is 
being carried from one roomto another. Plates which 
have shown a decided disinclination to chip have 
manifested a remarkable and unexpected activity and 
have jumped into the face of the person carrying them 
in such a manner as to cause him to drop them. 

The strength of the glue issomething very extraordi- 
nary. If the glass has been coated on the hollow or 
belly side of the glass, the slight leverage thus obtained 
is almost sure to break it, especially if the glass be sin- 
gle strength. Even plate glass is not unfrequently 
broken. It might be a rather interesting mathemati- 
cal calculation to find out the force necessary to sepa- 
rate the surface of glass in this manner on a piece say 
48 by 48 inches. 

The result of the operation described may be various. 
It may be either a design resembling ferns of various 
shapes and sizes, or it may be a circular design, exhib- 
iting narrow, feathery appearances; or, if unsuitable 
glue has been used, it may be of a nondescript appear- 
ance. 

If, after the glue has been applied, but before it has 
become any more than set, a piece of stout paper is 
pressed over it and it is allowed to dry in this way, the 
glass will have less the appearance of feathers, but 
will be much coarser and larger pieces will be removed. 

The circular design mentioned occurs under the same 
circumstances as the other, with the exception that it 
generally is made during cold weather. Sometimes 
several weeks may run along and nothing but this for- 
mation be made. 

Some very elegant designs may be produced by sub- 
mitting the glass once more to the same operation, cov- 
ering it as before and allowing the gluetochip. This 
is known by the name of double chip. If the glass was 
covered with the small circles in the first place, the sec- 
ond time it will have an appearance very much resemb- 
ling shells, and for this reason this has been called shell 
chip. 

If, instead of using ordinary glass, colored glass is 
employed, pretty and original effects may be obtained. 
The glass may be either colored clear through or it may 
have only a thin coating on one side. In the latter case 
in some places the entire layer of colored glass will be 
removed, and in other places only a very little, and 
will therefore give all the gradations between those 
two extremes. 

Glass which has been treated in this way may be sil- 
vered and gilded and thereby be made still more re- 
markable in appearance. 

Extremely elegant effects may be obtained by what 
is known as *‘ chipping to a line.” The design is ground 
in the glass by the ordinary sand blast process. After 
the glass has passed through the machine, the protec- 
tive coating (wax is generally used) is not removed, but 
is left on to keep the glue off those parts which arenot 
intended to chip. The glue is then applied in a thick 
layer to the ground portion and the process is carried 
on as usual. 

+64 _______ 
A Simple and Excellent Furniture Polisn. 

One part by measure of olive oil and two parts of 
vinegar. Shake well together and apply with a woolen 
cloth, after which takea dry woolen cloth and rub vigor- 
ously. A housewife who uses this says it is a first rate, 
reliable furniture polish, aiways to be depended upon 
for giving most satisfactory results. 
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Gorrespondence. 


To the Editor of the Scientific American: 

Inclosed find clipping from the Times in regard to 
the storm here. Please explain in SCIENTIFIC AMERI- 
CAN. H. C. MorRIuL. 

White Lake, South Dakota, Feb. 12, 1891. 


‘*On Saturday night last, at about eleven o’clock, the 
wind raised and snow commenced to fall, the two mak- 
ing what is commonly called a blizzard, and continued 
until about four o’clock Monday morning. It was not 
so cold, but otherwise was as severe astorm as that of 
January 12, 1888. We have heard of no casualties or 
suffering, as people were generally at home and stock 
housed. One peculiarity of the storm was the large 
amount of electricity notable everywhere, persons com- 
ing in contact with each other or with any metal sub- 
stance, or two pieces of metal, or infact any two ob- 
jects that were not non-conductors, would throw off 
visible flashes with a sharp snapping sound. When 
this happened to persons a very perceptible shock was 
felt, even through thick clothing. It was a very pe- 
culiar although accountable occurrence.” 


[The phenomenon described in the slip is a winter elec- 
tric storm. These storms are not frequent, but well 
understood by meteorologists. They are also called 
magnetic storms, because the magnetic needle is 
strongly affected during such electric manifestations. 
Their origin is supposed to be coincident with the de- 
velopment of auroras, and probably caused by disturb- 
ances inthe sun that produce sun spots. Their coin- 
cidence has often been the subject of astronomical ob- 
servation and record.—ED.] 

-——___—__—_ +@+-~@—___-______— 
Honor to Whom Honor, etc, 
THE INVENTOR OF ARBOR DAY. 


To the Editor of the Scientific American: 

In the number of your paper for January 10, 1891, in 
an article on “ American Forestry Congress,” credit is 
given to B.G. Northrup, Esq., for the invention of 
Arbor Day, saying that Mr. Northrup “ suggested” 
the idea of making such a holiday ‘eight years ago at 
St. Paul.” Your article closes by the remark that the 
benefits derived and derivable from Arbor Day ‘‘en- 
title Mr. Northrup to be regarded as a national bene- 
factor.” 

Truth compels me to ask a correction of your his- 
torical facts. 

‘“*Arbor Day” was invented by Hon. J. Sterling 
Morton, of Nebraska City, Nebraska. ‘“‘At an an- 
nual meeting of the Nebraska State Board of Agricul- 
ture, heldin the city of Lincoln, January 4, 1872, the 
Hon. J. Sterling Morton, of Nebraska City, introduced 
the following resolution, which was unanimously 
adopted : 

** Resolved, That Wednesday, the 10th day of April, 
1872, be and thesame is hereby especially set apart 
and consecrated for tree planting in the State of 
Nebraska, and the State Board of Agriculture hereby 
names it Arbor Day,” ete.; the balance of the resolu- 
tion relating to prizes to the county and person plant- 
ing properly the largest number of trees on that day. 

More than one million trees were planted on the day 
named; and similar and increased results obtained in 
1873. March 31, 1874, Governor Robert W. Farnas 
proclaimed April 8 as ‘Arbor Day,” and requested 
the whole people of the State to observe it as a volun- 
tary holiday. 

Similar action was taken by succeeding governors 
until the session of the legislature of 1884-85 passed 
an act making April 22 of every year a legal holiday. 

The State Board of Agriculture gives annual pre- 
iniuims about as follows: 


Greatest NUMDEL.......... cee ewe cece eer eecerccecceceens $50 
Next greatest.........cscceneces srsteevsccvecceesescseie 2 
Greatest number hard wood... .........seceeeeeeseee: _. B 
Greatest number of cuttings .. ...... ce ccececeeeeeeccee 10 


A conservative estimate by the State Board gives 
the total number of trees planted under the operations 
of Arbor Day, between 1872 and 1888, as nearly two 
thousand seven hundred and fifty millions, a number 
which at only two feet apart each way would cover an 
area of nearly eleven hundred square miles of land. 

Arbor Day has been adopted by other States. It 
should be by all. Besides its specific object—the en- 
couragement of forestry in all its aspects—it is, quot- 
ing from a letter written by the author (inventor, as I 
call him), Hon. J. Sterling Morton, to the subscriber: 
‘“The only anniversary facing the future. All others 
turn to the past. Arbor Day blesses posterity, and 
leaves adulation of the ancients to birthday festivals.” 

I would not detract from any praise due to Mr. North- 
rup for his suggestion to extend the observance of 
Arbor Day; but the real honor of a suggestion which 
is to benefit not only the nation, but all mankind, in 
all justice belongs to the distinguished gentleman 
whose name has been given. Ava. F. HARVEY. 

St. Louis, Mo. 

+0 

Dr. OTtTo.—The death is announced of Dr. N. A. 
Otto, the inventor of the Otto gas engine. Dr. Otto 
died at Cologne, in his fifty-ninth year. 


Notes on Quarrying. 
WM. L. SAUNDERS. 

The drill steel is, perhaps, the quarryman’s closest 
companion during his hours of labor. Even where 
quarries are equipped with all modern conveniences, 
and whether or not the power drill is used, the drill 
steel always has its place. Hand drilling in rock is not 
as simple an operation as it appears to the uninitiated. 
It looks an easy thing for a man to stand up and shake 
a “ jumper” between his toes, or to sit on a one-legged 
stool and drive a piece of steel with a hammer, but 
skill and experience are required to do effective work 
in either case. 

I did not realize that there was much antagonism be- 
tween the jumper and the hand drill, as it seemed to 
me that each one had its place, but I have recently 
talked with an intelligent quarryman whose experience 
has been confined largely to Europe and Australia, and 
he insists with much positiveness that the jumper can 
outdrill any hammer and steel system under any 
and all circumstances. It is doubtless true that the 
jumper is the most popular drill in the quarries of 
foreign countries. It is the standard hand rock drill, 
and its use among quarrymen extends to hard and soft 
stone alike and to deep and shallow holes ; but with us 
the jumper has its place, and is only used where we 
find by experience that it is better to so use it as against 
any other device for the purpose. In several rocks, 
notably the oolites of Indiana and Kentucky, the 
jumper is the best hand rock drill. We use it in soft 
rock for all ‘‘down” holes, whether shallow or deep. 
Its simplicity is very much in its favor, and aman who 
has become skilled in its use can do more work at less 
expense in time and material than with a hand drill. 

Where the rock is as hard as granite it is difficult to 
start holes well with the jumper. Quarrymen abroad 
become so skilled with it that they are able to guide it 
with considerable accuracy in starting holes; but at 
best a jumper cannot compete with the hammer drill 
in putting in shallow plug and feather holes in hard 
rock. Where deep holes are put in, itis best to start 
with a hammer until the hole is several feet deep and 
then use the jumper, as the effect of the hammer blow 
in drilling rock is very much lessened by the distance 
between the point where the steel is struck and the 
bit. In the case of the jumper the reverse is true, that 
is, the deeper the hole, the more effective is the blow 
because the steel is heavier. The ‘‘ drop drill,” such as 
is used for artesian well boring, is an illustration on a 
large scale of the principle of the jumper. A drop drill 
strikes with considerable force. In deep well boring, 
where a heavy piece of steel is used, the blow is greater 
than that of the largest steam drill. This is because 
the drop drill is heavier and moves through more space, 
that is, it hasa longer stroke. The advantage which 
the steam drill has is that it strikes faster. 

The steel consumed in drilling is seldom taken into 
account when figuring on the expense of quarrying. 
When using hand drills with hammers the consump- 
tion in steel is twice as great as when using the jumper 
or as when drilling by power. This is because the 
hammered steel wears at both ends. As a general 
thing the loss of steel is equally as great on the head as 
on the bit. In the case of power drills the loss is en- 
tirely at the bit. Several years ago I removed about 
five thousand cubic yards of rock by submarine blast- 
ing and lost three hundred and ninety-five pounds of 
steel by abrasion and dressing. This amount is not 
excessive when compared with sandstone quarrying, 
where the bits are rapidly worn by the grit. It is 
greater than would be the case in ordinary limestone 
quarrying, because submarine work involves many dif- 
ficulties, and the proportion of holes drilled to rock re- 
moved is greater than in surface quarrying. 

Let no one be deluded by those who claim to furnish 
machine hand rock drills. There is no such thing at 
the present time as a successful hand drill other thana 
jumper or a piece of steel struck by a hammer. The 
Patent Office records testify to the misguided en- 
thusiasm of inventors in no more conspicuous manner 
than in the exhibit of hand rock drill patents. There 
have been, perhaps, as many patents taken out on 
hand rock drills as on power drills. In every case the 
inventor aims at something beyond the limits of reason. 
He seeks to do more work with a machine in the hands 
of a human being than that person is capable of per- 
forming. He seems to labor under the impression that 
a machine creates power, when, as a matter of fact, it 
only utilizes, distributes, or transmits power. Every 
person is gifted by nature with a certain capacity for 
work. He cannot exceed that capacity. He is limited 
by power, which is represented by strength, and by 
time, which is represented by endurance. In other 
words, he is like a lever which may lift a heavy weight 
slowly or a light weight rapidly, but in each case the 
weight and the time when multiplied together give a 
result which is the same. 

A man when drilling by hand is the source of power, 
just as the boiler is the source of power for a steam 
drill. In order to get the full measure of power out of 
aman when drilling rock, his method of work should 
be simplified as much as possible. His movements 
should be easy and natural. There should be as little 
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machinery and as little friction as possible. Give him 
a piece of steel and a hammer, and he has not only the 
simplest equipment for the work, but in wielding the 
hammer he follows natural laws, and is able to stand 
greater endurance. 

A man may chop wood with an ax for hours without 
stopping, but in turning the crank of a grindstone he 
must pause for rest. Some men have invented hand 
rock drills with this view, and have complicated them 
by levers in an effort to get the natural motion of a 
man, but they forget that any machine when run by a 
man reduces that man’s capacity for work. 

A sewing machine has been instanced by those who 
doubt the truth of these arguments. A sewing ma- 
chine enables*a person to do more work than he other- 
wise could do, because the kind of work is such that 
#t does not call for his full energy, and the way it is 
done is such that he cannot do it fast enough. The 
machine enables him to utilize more of his energy. But 
the case of drilling rock is different. It requires force. 
In order to make progress in hard rock we must give a 
hard blow. The progress in depth of hole drilled is 
in direct{proportion to the strength of blows multiplied 
by the number of blows dealt per minute. If a man 
swings a heavy sledge he hits aharder blow, but there 
will beless of them. Witha light sledge hestrikes more 
rapidly, but in each case, provided the light blow is 
heavy enough to do work, and provided the man uses 
his full capacity for work, the net result will be the 
same.—Stone. 

+0 +-@ 


PHOTOGRAPHIC NOTES. 

Obtaining Warm Brown Tones on Bromide Paper 
or Lantern Slides.—Two formule given by Mr. Robert 
Talbot in the Photographische Neuheiten, the author 
states, have proved to be very successful in his hands: 

1. With uranium nitrate. This method is very well 
suited for Eastman positive paper, as well as for trans- 
ferrotype paper. After the prints have been fixed, 
washed, and eventually transferred, the following two 
solutions are prepared : 


Solution A, 
Ferricyanide of potassium.... ..........0.--...... 5 grammes. 
Were sais siseeneiad’s waieie s wiaia Seen Wc hha a sid oe wieieieSeoe ty 500 c. c. 
Solution B. 
Uranium nitrate.....ccc. ccc cee cece cee eee senor sees 5 grammes. 
Water ae sce coctesy cn wade tie isa tees eaeese osasee sees 500 c. c. 


Just before use, equal parts of solutions A and B are 
mixed. The print is immersed in the solution until the 
desired tone has been obtained, then washed thorough- 
ly, and placed once more in the fixing bath : 

100 c. c. 
20 grammes. 

After five minutes it is removed and well washed. 
The above gives warm red tones. Warm brown tones 
are obtained if the print is allowed to remain in the 
above bath until it begins to acquire a brown color; it 
isthen immersed in a weak alum solution, when it is 
rinsed, fixed as above, and again thoroughly washed. 

2. With potassium chloride. Three solutions are 


prepared: 
Solution A. 
Wateriss: 00.20 sosagrens ie aeteent is Liteon, Geese s 1,000 c. c. 
Potassium oxalate .... ..........22. ce ee eee eee 330 grammes. 
Solution B. 


1,000 c. c. 


Potassium chloride ...... 0... 2.0. 6 eee eee eeeee 130 grammes. 


Solution C. 


Waterss si sceoi5ss suse ree be yee ie didee stee sees 500 cc. 
Sulphate of irom... 1... 10.2... eee cece eee eee e ee 24 grammes. 
Citricsa Cid: oc ceccaies ed cate cde Sas Ginss sine hoe sees 2 ” 
Potassium bromide................. csesece ceeeseee 2 bie 


The paper should be fully exposed, and then soaked 


in clean water. Then mix: 
£00) [118 (0 1 We. Wa eer Rn ee ee Wee 
“s Bises feb as cya tes Soe cai’ SVaieres Ma tbiwsy eee 5“ 
“ Cis Sadeasrcsaee aadiasncendensiteeseteacua ant 5“ 


The more of B is taken, the browner will be the tone. 
The print is cleared, fixed, and washed as usual.—Z. #. 
Gunther, in Photo. News. 


tt 0 ee 
Life Insurance. 

The prime thing desired by any one paying money 
for life insurance is a sense of absolute surety that the 
amount called for by the policy will be promptly paid 
when it becomes due. With vast resources, and with 
a successful record of now nearly half a century in the 
business, the New York Life Insurance Company is ina 
position to satisfy the appliczut for life insurance that 
the conditions of any contract with the company will be 
faithfully carried out. The forty-sixth annual report 
of the company, a summary of which appears on an- 
other page, presents a striking picture of its great 
strength and steady prosperity. It affords also the 
best of evidence of the careful management of resources 
as large as are involved in the conduct of many of the 
governments of the world. Over one hundred thou- 
sand people availed themselves of the care of the com- 
pany during the year 1890. Over thirteen million 
dollars were paid to policy holders during the year, 
and it is said that the company carries about fifteen 
per cent of all the insurance in force in American com- 
panies. 
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THE PENNINGTON AIR SHIP. 

The rapid strides which of late have been made in 
the practical applications of electricity have prepared 
the way, in the public mind, for the ready acceptance 
of almost any new and striking proposal. In the 
popular belief the flying machine is next to an accom- 
plished fact, and no very great surprise probably 
would be occasioned if the announcement were to be 
made to-morrow morning that a line of air ships had 
commenced to run between Chicago and New York. 
We are sorry, however, to be obliged to dash the hopes 
of a confiding public by the cold, unfeeling statement 
that the art of flying in theair by mankind has not 
yet been learned nor the means thereto invented. 
Looking at the subject from a practical point of view, 
our glorious people are likely, for some time to come, 
to be confined in their locomotion to the actual earth’s 
surface, and to railway cars that make only from fifty 
to seventy-five miles an hour. But there are various 
schemes for air flying, and they look fine on paper. 
One of these paper enterprises has been widely made 
known in Chicago. Itis styled the Pennington air 
ship. Twenty millions of dollarsis the modest amount 
of the capital. A few of the shares have been reserved 
for sale toa hungry public. Those who have a dan- 
gerous surplus of cash on hand can promptly reduce it 
by investment in this deceptive and visionary scheme. 


‘*Underneath the chamber is hung the cabin, and 
underneath the cabin are placed the storage batteries. 
The weight of these batteries make them useful for 
ballast, and are used to keep the ship in the proper 
position. On the four corners of the cabin are the 
stands, or brackets; these are cushioned, and when 
the ship alights not the slightest jar is perceptible. 
To explain how the ship is started, we will suppose a 
trip is about to be made; enough gas is put into the 
buoyancy chamber to make the whole ship weigh 
nothing, the propellers are gradually started and the 
ship gently rises from the surface of the earth until a 
height is reached to clear the tree tops and buildings 
in the course to be traveled. If there were any moun- 
tains or hills to clear, a uniform height could be at- 
tained at the start, so that a straight course to the 
destination could be made. When it is desired to make 
a landing the ship’s bow is headed ‘to the wind, and 
the rudder set so that the current of air will place the 
ship at the desired point, the same way that a landing 
is made by a steamboat. The whole construction be- 
ing of aluminum makes it lighter and stronger than 
any other material; that is, it will take less gas to 
raise it, andthe great tensile strength of this metal 
will allow it to be rolled thinner than silk and still re- 
tain as much strength as steel three times as thick. 
The gas engine and ‘all other mechanical devices on this 


We give a picture of the machine as it is intended to 
appear by its enterprising projector, Mr. E. J. Pen- 
nington, of Mt. Carmel, Ill. Any one at all acquainted 
with aeronautics can see at a glance that an uncouth, 
bulky device like this must be lacking in the essential 
elements of a successful flying machine. The inventor 
says : 

“The main part of the machine is the buoyancy 
chamber. This in shape is an oblated spheroid, being 
large at the center and tapering symmetrically toa 
point at either end, and looks like a huge cigar. On 
the inside of this chamber are two compartments ; one 
is a receptacle for gas and the other is used as an en- 
gine room. The engine that occupies this room is a 
three-cylinder rotary and propels the large wheel in 
front of the ship. The fuel that supplies this engine 
is gas and is fed direct. The main shaft on this engine 
is hollow, and the large propeller is keyed directly on 
toit. This shaft is made hollow to allow the air to 
pass through it in the erlinders to keep them cool. On 
the top of the buoyancy chamber is placed the sail. 
This extends its full length and can be manipulated so 
that the currents will act to propel the ship as it does 
a sailing vessel in water. Attached to this sail is the 
rudder that guides the ship either to the right or left, 
and underneath this rudder is the tail; this tail is pat- 
terned after a bird's tail, and is used to raise or lower 
the ship independent of the propeller wheels at the 
sides. On the sides of the chamber are placed the 
wings. These wings are so wade that when the ship 
is descending they improvise themselves into para- 
chutes, which makes the descent gradual. On each of 
these wings are placed two propeller wheels, for raising 
and lowering the ship. 


THE PENNINGTON AIR SHIP. 


ship are patented, which gives the company the exclu- 
sive benefit of their use for a long time.” 

The use of the storage batteries is not explained ; 
probably, however, they are for lighting the cabin. 
Where the gas is to come from to work the gas engines 
is not set forth. 

To assist in floating this stock-jobbing enterprise the 
promoters have made what they call a practical 
demonstration of the invention on a s:nall scale, which 
is now exhibited in the exposition building, Chicago. 
This little side show consists of a thirty-foot cigar- 
shaped balloon, inflated and raised by gas, and worked 
by means of a fan propeller, operated by a small elec- 
tric machine carried below the balloon, which electric 
machine is worked by means of a wire extending from 
a battery on the ground. This float is tied to a string, 
and when the current is turned on, the machine moves 
slowly around ina 50 ft. circle in the still air of the 
building. It is said to be interesting to see this cigar 
balloon move; but asa demonstration of anything new 
or promisiug in the way of aerial navigation it is with- 
out value. 

0 
Batteries to Protect New York City. 

The government has recently commenced the work 
of locating batteries at Sandy Hook, to take the place 
of the old fort at that point, begun in 1858. Between 
that date and 1867 it is said over $1,000,000 were expend- 
ed on this fort, which was to have been one of the most 
formidable in the world, but has become obsolete by 
the vast development which has taken place in modern 
heavy ordnance. The new batteries are designed to 
have twelve-inch guns and sixteen-inch mortars, with 
a range of from nine to twelve miles. 


New 
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The Economy of the French. 

While the description by Eli Perkins of the French 
stove and its varied uses may be sowewhat exaggerated, 
it none too forcibly illustrates the habits of the French 
people in their household economy. 

‘* The stove is about the size of an ice-water tank in 
a Pullman car. It is loaded with.two quarts of coal, 
the small three-inch pipe adjusted to the chimney and 
the coallighted. After burning awhile the draught is 
shut off, and the stove is wheeled around the room. 
The room is warmed in sections. First it is wheeled 
up to the old man, who throws out his fingers, then 
across to the old lady, who embraces it, and then up 
tothe baby. Thenitis wheeled back to the chimney, 
the draught opened, and the fire rekindled. There are 
usually two chimney holes about the room. After one 
room has been treated to a fire, thestove is rolled into 
the hall or into another room, or taken by the handle 
and carried up stairs. The same stove is used in the 
bed room to dress by, rolled into the breakfast room 
like a baby carriage, then into the sitting room. It 1s 
multum in parvo. Itis a cook stove, fireplace, and 
furnace. The American who burns ten tons of coal in 
a range, twelve tonsin a furnace, and two tons in 
grates is amazed when he sees a whole house in Paris 
warmed with one ton of coal. The twenty tons used 
by the American would warm the Boulevard des 


Italiens. Such overstrained economy has, however, 
its disadvantage in loss of health, and occasionally of 
life itself.” 
+ e+e ________ 
The Illuminating Power of the Edges and Sides 
of Flat Oil Lamp Flames. 

Mr. Alfred M. Mayer has contributed to the Ameré- 
can Journal of Science a paper on the illuminating 
power of flat petroleum lamp flames in various 
azimuths. The experiments were conducted with two 
varieties of flat flanmes—one being the flame of a Hitch- 
cock lamp, in which combustion is maintained bya 
blast of air driven against the flame by a fan moved by 
clockwork, and the other a flame of an ordinary flat 
wick lamp. The latter flame was surrounded by a 
chimney ; the former was not so inclosed. The follow- 
ing results were determined photometrically for each 
flame at three of the azimuths for which observations 
were taken. The angles were measured from the plane 
of the flat flames, and the results are expressed in 
standard candle power. 


Azimuth, Hitchcock Flame. Ordinary Flat Flame, 
0° 98 66 
50° 15°8 10°25 
90° 15°6 10°6 


It therefore appears from these experiments that the 
edges of the Hitchcock flame and of the ordinary flat 
lamp flames give respectively about 37 and 38 per cent 
less light than the flat surface. This observation favors 
the use of ground or clouded glass globes for all 
kinds of flat flames, whether of oil or gas, not only 
for the sake of appearance, but also for equalizing the 
light radiated in all directions. 
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THE PROCTOR TOWER. 

The building and grounds committee of the Colum- 
bian Exposition have accepted the design for a tower 
which we illustrate herewith. The tower is to be of 
steel, 1,100 feet high, surmounted by a tall flagstaff. 
Ten elevators will carry passengers to the top. Four 
of these will run to the first landing, 200 feet above the 
ground ; two will run to the second landing, 460 feet 
above the ground, stopping at the first landing ; while 
two others will run up without stopto the second land- 
ing; and from the second and third landings two will 
shoot up into the dome, 1,000 feet above the ground. 
The capacity of these elevators is 8,000 people per hour 
one way, or 16,000 people an hour up and down. The 
tower will be one glow of electric light from base to 
dome, the very top being illuminated by powerful search 
lights, which will throw a brilliant glow over the ex- 
position. 

Electricity will be used in numerous ways. Safety 
devices, telephones, signaling apparatus, ventilating 
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THE PROCTOR TOWER. 


fans, being a few of the necessary things that will be 
operated by this subtile force. 

Hydraulic power, in all probability, will be used for 
running the elevators in the tower. Motors, however, 
will be used to operate pressure pumps that supply the 
water to the hydraulic cylinders. 

Messrs. Holabird & Roche, well known architects of 
Chicago, and Mr. C. T. Purdy, mechanical engineer, 
have the work of the tower in hand—a fact which is a 
sufficient guarantee of its perfect construction.—Zlec- 


trical Industries. 
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Preserve for Binding.' 

The publishers of the SCIENTIFIC AMERICAN would 
advise all subscribers to preserve their numbers for 
binding. One year’s issue (52 numbers) contains over 
300 pages of illustrations and reading matter. The 
practical receipts and information contained in the 
Notes and Queries columns alone make the numbers 
worth preserving. Persons who have subscribed since 
the commencement of this year can have the back 
numbers sent them on signifying such wish. Their 
subscription will then expire with the year. 
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The Bone Grafting Experiment, 
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power reservoir to the vertical cylinder, and opens a 


In the New York Charity Hospital, in November | valve connecting such pipe with the small reservoir, 
last, as described in the SCIENTIFIC AMERICAN of No-| by which the several mechanisms arethen simultane- 
vember 29, Dr. A. M. Phelps grafted a bone from a| ously operated directly, and independently of the ver- 
dog’s leg in the shin bone of a boy, under circum-| tical cylinder, with its piston operated by the auxiliary 


stances which attracted general attention. Both boy 
and dog were bound side by side on a cot, where they 
might be kept as comfortably as possible for several 
days, anesthetics were administered but moderately, 
and a piece of the bone about an inch and a half long 
was taken from the dog’s limb and inserted in that of 
the boy, where it was ingeniously secured in position, 
care being taken not to injure the arteries or any im- 
portant portion of the circulatory system of either. It 
was designed that the vitality of the dog should con- 
tribute to the growth of the bone in place in the boy’s 
leg, which, it was estimated, would require about 
thirty days, and an artery of the dog was, therefore, 
conducted to the grafted bone, and muscle was stitched 
to muscle and skin to skin, to promote, if possible, a 
mutual growth. After three days the boy and dog be- 
came apparently comfortable together, and at the end 
of six days the wound was naturally healed, but at the 
end of eleven days there was an apparent shrinkage of 
the dog in the dressings, allowing of motion, and en- 
dangering the pulling of the graft from position, and 
the bond of union between the boy and the dog was 
then, on this account, severed. The operation had not 
been successful, but the bone graft was covered with 
an irregular new growth, and circulation was shown to 
have been established between the boy and dog. At 
the end of five weeks the graft was removed from the 
boy’s leg, but the stimulation it had caused is said to 
have set up a reparative process, which gives hope 
that the original fracture may reunite. The boy now 
walks with the aid of one crutch or acane, and the 
dog was carefully treated after the separation. Dr. 
Phelps is confident that bony union would have taken 
place with the graft if actual contact could have been 
maintained for a longer period, and says that ‘‘the 
operation is a success in so far as it establishes the 
principle that it is possible to grow large masses of 
tissue from an animal to man, and to establish the cir- 
culation until the union takes place between opposite 
species without danger to either. It also demonstrates 
that a growth of new bone takes place when a section 
of bone is transplanted and its nutrition maintained 
by the artery of the animal. This, if continued for 
four or five weeks, would probably unite a fracture.” 


——_s>+0+ oe ___—_——- 


Solutions of Celluloid. 

Dr. Charles Ehrmann says: “ Alcoholic solution of 
celluloid has been said to be an exceedingly fine re- 
touching varnish. But celluloid is in reality not more 
soluble in alcohol than ordinary gun cotton or xyloi- 
dine. When small and tiny shreds of celluloid are 
macerated in alcohol of 95 per cent, the substance 
swells up like gelatine in water; the alcohol permeates 
its pores and dissolves the camphor contained, so that 
the final result is a sqlution of camphor, nothing else. 
We do not deny that a thin stratum of camphor upon 
the gelatine film will assist materially retouching with 
a graphite pencil, but the medium is by no means cel- 
luloid, which has proved to be so excellent to retouch 
upon. After macerating the celluloid in alcohol, and 
a thorough dissolution of camphor, washing it in water 
and drying, it will burn with detonation, exactly like 
gun cotton—proof enough that the alcohol had no other 
effect upon it than that above stated.” 
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A STOPPING AND SIGNALING MECHANISM FOR 
LOCOMOTIVES. 


A mechanism designed to automatically stop the 
locomotive and sound the whistle at or near stations, 
while not interfering with the operation of the engine 
by the engineer in the usual way, is shown in the ac- 
companying illustration, and has been patented by 
Mr. James C. Gross, of No. 617 Adams Avenue, Scran- 
ton, Pa. At any station, curve, or switch at which it 
is designed to operate the mechanism is placed an 
auxiliary double-inclined track rail, near the main 
rail. On the under side of the locomotive is a vertical 
cylinder carrying a piston which is normally pressed 
downward by a spring, and the downwardly extend- 
ing piston rod is engaged by a socket on a sliding rod 
carrying on its lower end a roller adapted to pass over 
the auxiliary rail. Connected with the lower end of 
the cylinder is a pipe from a reservoir of compressed 
air or any fluid under pressure, and the lifting of the 
piston by the action of the auxiliary rail on the roller 
admits pressure to the cylinder, from which an op- 
positely arranged outlet pipe in which is a check valve 
leads to a small reservoir. From the latter lead anum- 
ber of pipes, one to a cylinder, with piston and me- 
chanism by which the brakes are automatically ap- 
plied, another to a mechanism connected with the 
throttle valve, to shut off steam from the engine, and 
another to a mechanism for operating the whistle. 
When the engineer desires to sound a signal, shut off 
the steam and apply the brakes, at places other than 
those thus provided for, he shuts off the pipe from the 
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GROSS’ LOCOMOTIVE ATTACHMENT. 


track rail. To reset the apparatus it is only necessary 
to open an escape valve releasing the pressure in the 
small reservoir. 
—__—_—_——+ +e _____—_ 
AN EFFICIENT PIPE CUTTING MACHINE. 

The illustration shows a machine, patented by Mr. 
W. H. Garland, of Somerville, Mass., for cutting cast 
iron water and gas pipes of all sizes, from four to 
twelve inches in diameter. It has two side plates or 
frames, each having a circular hole to receive one end 
of the hub of a large toothed wheel composed of two 
semicircular parts, with flanges united by bolts. In the 
upper ends of the side frames are bearings for a shaft 
on which isa pinion engaging the teeth of the large 
wheel, the shaft having squared ends on which are 
suitable crank handles. On the side frames are upper 
and lower clamps, each having a vertical slot for the 
reception of a bolt to confine the clamp in proper posi- 
tion upon pipes of different sizes. The upper and 
lower clamps are connected by screw bolts passed 
through ears in the clamps, by which the latter may 
be brought into firm engagement with the pipe. Ad- 
justably secured upon the rotating gear or large wheel 
is a Slate cutting-off tool, the arrangement being such 
that the eutting edge of the tool can bealways brought 
into proper central line to cut freely into the pipe, 
while the feed is automatic, and the tool cuts very fast 
as it is made to travel about the pipe by the rotation 
of the gear wheel. This machine can be readily 
handled by two men and run by from one to four men 
when at work. The partsare interchangeable, and a 
particularly important feature of the{improvement is 
that the parts may be separated to attach the machine 
to running pipe in the trench, whereby a great saving 
in time is effected, as compared with the methods now 
usually followed. 

For further information relative to this invention 
address Mr. George A. Lloyd, East Cambridge, Mass. 
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New Electrical Research, 

We publish this week one of the most valuable con- 
tributions to our knowledge of the properties and pos- 
sibilities of alternating currents that ‘has appeared for 
several years. The experiments of Mr. Nikola Tesla 
on alternating currents of almost transcendental fre- 
quency give a deep insight into one of the most extra- 
ordinary portions of electrical science. Mr. Tesla has 
worked with dynamos giving as high as 25,000 alterna- 
tions per second, and consequently has within his 
grasp a class of phenomena that. are only hinted at so 
long as experiments are confined to the frequencies in 
ordinary use. Not only is the work suggestive of prac- 
tical results in the way of transforming by condensers, 
which with such frequencies becomes comparatively 
easy on account of the very small capacity required, 
but it is rich in suggestiveness as regards the relations 
between so-called electrical currents and the action 
that goes on in the dielectric. With a dynamo giving 
20,000 or 25,000 alternations per second at an electromo- 
tive force of 500 volts, static effects became enormous- 
ly enhanced. An immense amount of energy is dis- 
tributed through the medium surrounding the ma- 
chine, and, in fact, the experimenter may almost be 
said to be working in the dielectric of a condenser, of 
which the machine forms one surface and the surround- 
ing walls the other. When incandescent lamps short- 
circuited by a bit of copper rod glow with intense 
brilliancy at some distance from the induction coil con- 
nected to the machine, Geissler tubes, unprovided with 
any terminals whatever, spring into brilliant radiance, 
and even an incandescent lamp grows hot when 
brought near the coil, the experimenter suddenly 
awakes from his dream of electrical energy as a thing 
carried along a wire into the almost appalling con- 
sciousness that the energy in the dielectric is really 
the only thing with which he has todo. We cannot, 
in the brief space available in these columns, give any 
adequate idea of the interest and beauty of the re- 
sults that Mr. Tesla obtained in this novel line of work; 
the paper itself must be read and carefully re-read to 
appreciate the importance of the work. But even the 
striking experiments are of slight importance as com- 
pared with the theoretical results that are suggested 
by them. When displacement currents heretofore 
sought with almost negative results rise to a magnitude 
that heats the solid dielectric of the condenser almost 
to melting, one realizes with startling distinctness the 
truth of Maxwell’s prophetic suggestions. Whatever 
may be our ultimate conception as to the nature of 
electricity, we are forced to the conclusion that the 
energy distributed through the dielectric is the all- 
important thing in electrical phenomena, and that the 
surface conditions that we know as electrification and 
current are comparatively subsidiary. Electrostatic 
induction and electromagnetic radiation seem simple, 
almost necessary, facts, when we can work in a me- 
dium surcharged by the tremendous electrical stresses 
that make themselves evident in such a machine as 
that with which Mr. Teslaexperimented. Even if this 
research should lead to no results of immediate com- 
mercial importance, it at least marks an epoch in 
scientific investigation by casting a flood of light upon 
phenomena that until now have existed merely as 
residual effects sought in vain by the experimenter, or 
noticed only as the concomitants of other and appa- 
rently more important electrical actions.—ZHlectrical 
World. 

Mr. Tesla’s paper will be found in this week’s Sup- 
PLEMENT, No. 792. 

——_________-0+@+4-—______—_. 
The Microbe of Rheumatism. 

Dr. Bordas has given in La Medecine Moderne the 
results of some of his researches in acute articular 
rheumatism, which in his opinion tend to show that 
the cause of that disease is a pathogenic micro-organ- 
ism specific in character. He reports that he has been 
able to isolate and cultivate a microbe which, when in- 
jected into the carotid artery of a rabbit, engendered 
an inflammation of the endocardium with vegetations 
upon the valves. He believes that acute articular 
rheumatism with its complications will be proved to be 
a disease produced by microbes analogous in their pro- 
duction, for example, to the Micrococcus pyogenes, and 
he is convinced that the organism investigated by him 
will be found by others to be the specific germ of that 
disease. The investigation was conducted under the 
supervision of M. Germain See, and will undoubtedly 
stimulate parallel researches in other laboratories. 
These, if confirmatory, will be important.as an ad- 
vance, not only in etiological, but in therapeutical re- 
sults. 

It is only a year or two since the opprobrium was 
felt by nearly every thoughtful practitioner when the 
question arose how it was that quinine cured malarial 
fever ; and now this reproach no longer rankles in the 
mind since the laboratory work of Laveran has shown 
that the micro-organisin of malaria 1s destroyed by 
quinine in his test experiments ; and thus the old an- 
swer of wany ‘‘ green rooms,” that quinine is compe- 
tent to check malarial fevers by reason of the profound 
impression it makes upon nerve centers, is done 
away with. The history of this reproach makes it 


possible that the alleged discovery of Bordas may in 
the future be the means of explaining away that other 
enigma—why it is that salicylic acid and the salicylates 
are able to antagonize the rheumatic enemy in so large 
a proportion of cases.—V. Y. Medical Journal. 
a 
Fish Manure, 

Peruvian guano, which has so long enjoyed a well 
deserved reputation, is really nothing but a fish man- 
ure. We know that the sea birds, the guanies, whose 
droppings give rise to the guano beds, live exclusively 
on fish. What we see produced in our pigeon cotes 
and poultry houses is produced on a vast scale on the 
western coast of South America and on the islands in 
the neighborhood. The innumerable sea birds which 
frequent these regions deposit their excreta, which are 
derived from a strong animal diet, and are therefore 
very rich in nitrogen and phosphoric acid. Agriculture 
in making use of Peruvian guano utilizes for the bene- 
fit of the continent a substance which originates in 
the sea. 

The rich beds of Peruvian guano being almost ex- 
hausted, industry has undertaken to prepare guano by 
submitting the innumerable riches of the ocean, the 
enormous shoals of fish which frequent certain seas, to 
chemical and physical treatment, by means of which 
they are directly converted into acommercial fertilizer, 
comparable in all respects with Peruvian guano. The 
origin of both is the samme—the sea; the difference is 
that the process of preparation has been altered. For 
the natural digestion of the fish by the birds, a kind 
of artificial digestion has been [substituted, which is 
purely mechanical, and acts by isolating the oily parts 
of the fish and leaving a residue composed of flesh and 
offal which, after various treatments, gives the fish 
manure now so well known in all agricultural coun- 
tries. 

Fish exist in great abundance on certain coasts; 
enormous quantities are captured, for example, on the 
banks of Newfoundland, in the Polarseas, on the coasts 
of Norway, and even on the ocean coast of France. 
A large proportion of these fish is intended for nour- 
ishment; the cod, the herring, and the sardine are 
prepared for preservation; but they all leave waste, 
such as the head, which should be utilized. Often the 
whole object of the fishing is the manufacture of man- 
ure. In America the fish manure industry is in a very 
flourishing state ; the SCLENTIFIC AMERICAN estimates 
that it supplies agriculturists with 17,000 tons of fish 
guano per annum. The fish used is the menhaden, 
which frequents the coasts of America from Cape Hat- 
teras to East Point. Since the fishing only lasts from 
May to November, every possible mechanical assist- 
ance is employed to enable the greatest amount of 
work to be done in the least time. 

While in France only damaged fish, such as eannot 
be used for consumption, is employed for this purpose, 
on the Atlantic coast of the United States a veritable 
fleet, made up of large steamers (some of which are of 
500 tons burden), is devoted to the fishing, to supply 
the works at which the manufactare is carried on. 

In order to save delay in discharging the vessels, at 
one of the largest American works, that of Mr. T. 
Church, of Tiverton, elevators similar to those used 
for grain are employed to clear out the fish from the 
hold. 

The fish manure industry has also been very largely 
developed in Norway. The firm of T. Jensen & Co., of 
London, which has just carried off the highest prize 
for fish manure, oils, etc., offered at Vienna, occupies 
the first rank in this branch of commerce. It has es- 
tablished large works, which turn out annually a sup- 
ply of 5,000 to 7,000 tons of fish guano, 2,000 to 4,000 tons 
of which are made from cod. 

One of the largest works in the world devoted to 
the utilization of fish and their products is to be found 
at Brettesnoes (Loffoden Islands), on the northwest 
coast of Norway. 

Brettesnoes, the name of which was scarcely known 
a few years ago, is now visited by all the tourists 
who go north to enjoy the spectacle of the midnight 
sun. 

The town consists almost entirely of the establish- 
ments of Tensin & Co., whose offices are in London 
(109 Fenchurch Street). Its harbor, which is more than 
three miles in extent, can be entered at all times, ow- 
ing to the great depth of water. 

Messrs. Jensen also possess the island of Samoen, 
and a vast territory situated inthe Finmach, whither 
the cod go after leaving Brettesnoes. 

The steamer Louisa (1,000 tons) is continually em- 
ployed in transporting guano, oil, and dried fish from 
the island to London, and returns freighted with coal 
and provisions. Three other small steamers are also in 
the service of the company. 

The question naturally arises whether the supply of 
fish, the necessary material of the guano, is likely to 
become exhausted? In reply we quote the opinion of 
Prof. Huxley, as far as concerns Norway : 

“Travelers who have visited the fisheries of the 
Loffoden Isles relate that the arrival of the shoals of 
fish in January and February is a most remarkable 
sight. The cod form what may be almost called a 
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mountain, penetrating the seato a depth of 36 to 58 
meters ; these enormous banks of fish are continually 
arising from the west and south throughout almost 
two months. Supposing that each fish is 1:25 meters 
long, and at a distance of say 0°75 centimeter from its 
neighbor, there would be about 120,000,000 fish per 
square nile. 

“ Now, the fisheries of the Loffoden Isles have never 
yielded more than 30,000,000 fish ; the entire number 
taken in the whole of Norway certainly does not ex- 
ceed 70,000,000. It appears, therefore, that a single 
shoal of cod is more than sufficient tosupply the whole 
of the fisheries of Norway for an entire year.” 

Mr. Huxley points out that the cod preys upon the 
herring, so that the 120,000,000 cod forming the shoal 
one wile square, supposing that each fish devoured a 
herring per diem, would destroy 840,000,000 herrings a 
week. 

These herrings, again, devour smaller fish, so that 
some idea may be got of the immeasurable riches of 
the northern seas at the period of the migration of the 
eod. Huxley concludes that this class of fish, cod, 
herring, sardines, mackerel, etc., may be regarded as 
inexhaustible. 

The principal object of the Loffoden fisheries is the 
manufacture of cod liver oil. 

As soon as the fish has been hoisted into the fishing 
boat, its head is cut off and the liver and roe extracted, 
the latter being used as bait for sardine: The only 
means of obtaining the oil fresh and sweet is to treat 
the liver immediately upon its removal from the fish. 
To effect this, and it is in this that Messrs. Jensen have 
shown their originality. 

A special boat, which is itself a complete manufac- 
tory, follows the fishing boat in tow of a tug. As soon 
as the livers have been extracted, they are piled up in 
small casks on the Trafalgar (the ship just mentioned), 
and immediately placed in basins heated by steam to 
extract the oil. 

The oil is then refined and purified before being sent 
into the market. It is free from all putrescible matter, 
is absolutely pure, and has a bearable taste. 

The body of the cod is dried on the rocks to make 
‘‘Klipfish,” which is chiefly sold to Spain and the 
West Indies, or is salted and packed in casks. 

The only portions of the unhappy codfish which 
are left are the head, backbone, entrails, and various 
waste portions. These residues, after undergoing sev- 
eral varieties of treatment, furnish the fish guano. 
Potassium salts are added in order to improve the 
character of the article. The mean composition of 
this product is as follows: 


Organic Bone Sulphate 
Brand. Ammonia. Phosphate. of Potassium. 
c. P. 64 to 746 20 to 22 7to8 
H. P. 7 “9 10 ** 12 78 
G. P. 5.6 10 “ 12 78 


The great maritime fisheries of Norway produce 


annually: 
Orrin ois o sinds ae casa seeds tects 121,069 cubic meters. 
COW es case vee ass ieee eo seclan ees aay i: 6446 48,647 ‘* fs 
Mackerelli.gssiccscede weed sed sw atceswe ts 7,146,000 * ~ 


A good and efficacious fish guano must contain as 
little oil as possible, because the fatty matter prevents 
decomposition in the soil. 

The oil is removed by mechanical pressure, and the 
pressed cakes obtained are again freed from oil by pro- 
longed contact with boiling water. The residues are 
dried on plates or in retorts, and are then lightly 
roasted. This makes them brittle, and they are then 
ground and sieved. 

This industry, the aim of which is to exploit the im- 
mense reserves of the sea for the benefit of agriculture, 
cannot be too much encouraged. It forms one way of 
restoring the mass of fertilizing material which is 
borne into the sea by the rivers. [t is another instance 
of the fact that in nature nothing is created, nothing 
is lost, everything undergoes change.—L’Engrais. 

a ig 
Robert Mushet, 

This well-known wetallurgist, the inventor of 
Mushet’s special steel, died on January 29, 1891, in the 
eightieth year of his age. He had received full re- 
cognition from the profession. In 1875 the British Iron 
and Steel Institute awarded him the Bessemer gold 
medal ‘tin recognition of his great improvements in 
the manufacture of iron and steel.” It was he who 
coped successfully with one of the early difficulties 
with the Bessemer process, suggesting the employment 
of manganese as a dephosphorizer. He also invented 
the process of adding spiegel iron to the metal in the 
converter at the expiration of the blow. Thisis one 
of the most important inventions in connection with 
the Bessemer steel process. 

10 

A Goop rat story comes to us from Michigan. A 
straw held in the mouths of three rats drew the atten- 
tion of citizens of Nashville to a strange sight. They 
were traveling along the road, three abreast, when it. 
was discovered that the two outside rats were thus 
leading the center one, which was old and blind. 
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AN ANCIENT WATER ELEVATOR, 

In Egypt and other countries where irrigation is 
practiced toa greater extent than elsewhere, the in- 
ventive mind has been alert for centuries, contriving 
devices of various kinds for elevating water. Some of 
these are so simple that they must have been obvious, 
while others show an amount of inventive genius 
worthy of our own century; in fact, as is well known, 
the fundamental principles of hydraulics were dis- 
covered ages since, and some of the early machines 
have never been materially changed or improved upon. 

The Egyptian shadoof is a form of water elevator 
that has been in use from time immemorial, not only 
in Egypt, but almost all over the world. A device fully 
as simple as this, but not so old, is a gutter, which was 
made both single anddouble. It consisted of a trough 
pivoted at one end above the level of the water, the 
free end being alternately dipped in the water and 
raised, so as to cause it to discharge into a sluice lead- 
ing away from the machine. 

The pendulum water elevator shown in the engrav- 
ing is a curious modification of the swinging gutter. A 
number of gutters arranged in two series are secured 
to opposite sides of a swinging frame, each series of 
gutters being arranged on a zigzag line, and the two 
series of gutters areoppositely arranged with respect to 
eachother, so that while oneend of the lower gutter dips 
in the water, the lower gutter of the other 
series discharges into the next gutter 
above, and a flap valve retains the water 
while the device is swung in the opposite 
direction. In this manner the water is 
advanced step by step at each oscillation, 
until it is finally discharged into the 
sluice, which carries it away for use. 
Each of the gutters, except the first of 
each series, is provided with a valve, 
which retains the water as it moves for- 
ward and upward. 

+e. 
Vaseline. 

The lack of communications concern- 
ing vaseline and its manufacture leads 
us to imagine that a few remarks on this 
subject may be of interest to chemists 
and others. 

In a previous number of the Chem. 
Tech. Cent. Anzeiger (1881, 42) two me- 
thods of manufacturing vaseline are 
given, one of which is specially prepared 
for official inspection, the other being 
entirely devoted to the excellent article 
made by L. Meyer, of St. Johann. No 
special points in the manufacture are 
brought out, and there is no space de- 
voted to the theory of the manufacture, 
which is specially necessary for the ex- 
planation of this industry. It should 
also be noticed that several expressions 
in the descriptions above referred to ap- 
pear more suited for a technical society 
than for a scientific journal. 

That ‘‘sulphurie acid produces parti- 
cles of carbon in oil” is, to say the least, 
not an expression which can be recom- 
mended as a model of scientific accuracy. 


pensable for the manufacture of yellow vaseline. The 
American petroleum, as obtained by boring, contains 
both classes of paraffins, of which the normal can only 
be brought to crystallization by the distillation of the 
petroleum, whereas the iso paraffin remains dissolved 
in the oil. According to the extent to which the oils 
are distilled off, a more or less liquid or pasty product 
is obtained—lubricating oiland vaseline. The distilla- 
tion therefore effects the separation of crystallizing from 
amorphous paraffin, and only such raw materials as 
contain the latter, which therefore cannot pass or can 
only partially pass into the crystalline state, are fit for 
vaseline making. 

Saxon brown coal tar, as is well known, deposits soft 
paraffin in scales in the cold, and contains no amor- 
phous paraffin ; these oils cannot, therefore, be used 
for the manufacture of lubricating oil and vaseline. 

The case is quite different with American petroleum. 

The residues from the distillation of American pe- 
troleum, which, as already mentioned, form a viscid or 
even soapy mass, are heated by steam and then well 
agitated with sulphuric acid to remove the resin which 
is still present. 

At the close of this operation, after running off the 
resin by a tap, the excess of acid is neutralized with 
caustic soda or sodium carbonate solution, and the oil 
thoroughly washed with hot water until all the soda is 


It is also difficult to understand why 
the last traces of the chemicals employed 
cannot be removed from the oils; we, in 
the mineral oil industry, remove the very 
last traces of reagents, and so do those 
vaseline manufacturers who use chemicals, and do not 
confine their purification to filtration through a char- 
coal filter. 

It is now generally known that every vaseline manu- 
facturer has his ownsecret process, and preserves it as 
closely as he can; any one not belonging to a works 
being thus compelled to make his own investigations. 

Leaving unregarded the two methods previously 
mentioned, the following process has been devised, 
similar to that usually employed in the manufacture 
and purification of brown coal tar. 

In commencing such an investigation, it is necessary 
to first of all definitely settle two points : ‘‘ Whatis the 
quality ef the new material?” and ‘‘ What impuri- 
ties are'to be removed, and how can this best be done ?” 
Knowing this, the outline of the process to be adopted 
is more than indicated. The nature of the raw mate- 
rial varies greatly. It usually consists chiefly of the 
residues of the so-called American petroleum, or it may 
be Russian oil, especially from Baku, under Galician 
oil and even bitumen itself, or natural asphalt, either 
in the solid state under this name, or of the consistency 
of tar, under the name of mine tar. It is, of course, 
obvious that no fixed method of preparation of the 
article termed vaseline can be given, and, in fact, the 
processes employed are very numerous. 

The paraffins, as is well known, are hydrocarbons of 
the marsh gas series, and are classified into normal and 
iso paraffins, the corresponding members of which 
have the same percentage composition, but different 
structure. The American raw material—the viscid res- 
idue left on the distillation of the petroleum—is indis- 


PENDULUM WATER ELEVATOR, 


removed. The material is then decolorized by animal 
charcoal, the liquid vaseline being stirred up with the 
charcoal by the aid of steam, and is then filtered hot. 
The only difficulty which has to be overcome in purify- 
ing the distillation residue lies in the correct proportion 
of soda solution to acid, which must be closely adhered 
to, since an excess of the former may emulsify the 
whole mass. The animal charcoal which is employed 
to decolorize the hot vaseline contains, as is well 
known, many inorganic salts, especially calcium phos- 
phate and magnesium phosphate, as well as potassium 
chloride, sodium chloride, ete., so that it must be 
washed out with hot water, then with hydrochloric 
acid, then again with hot water, and finally dried ; it 
thus acquires the property of retaining any caustic 
soda which has not been removed by washing. 

The Russian oils are of special interest because of the 
‘vaseline oil” which is made from them. After the 
light oils and normal paraffin have been removed from 
the oils, the heavy oils are purified by pressing, whirl- 
ing, and decolorization, and then form the * paraffnum 
liquidum ” of the pharmacopeceia, which is also, prob- 
ably, a solution of the iso paraffin in mineral oil. 

Messrs. Hill, of Troppau, in Austrian-Schlesien, have 
for some time been producing a so-called ‘ viscous 
natural vaseline.” This product is of a darker color 
than the American quality, and is manufactured from 
so-called ‘‘blue oil,” obtained in the distillation of 
Galician petroleum, directly after the light oil. It is 
an almost buttery mass, which deposits scales of 
paraffin in the cold, and is, therefore, also a mixture 
of heavy oils and solid paraffins. If, however, the dis- 
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tillation be stopped immediately after the lightest oils 
have come off, the residue in the retort, after treat- 
ment with sulphuric acid, ete., forms a homogeneous, 
fatty, lustrous mass—vaseline. This ‘‘ viscous natural 
vaseline” is, therefore, the residue of the so-called 
‘blue oil,” which still contains amorphous paraffin, to 
which it owes its viscosity. 

In making some experiments on the manufacture of 
vaseline, an oil was selected which had been obtained 
from the natural asphalt of Bentheim. The latter 
was subuwitted to distillation over a fire, and the oil 
fractionated according to its specific gravity. The oil 
of specific gravity 0°856 appeared the most suitable for 
the purpose. It was mixed with 4 per cent of sulphuric 
acid of 66 deg. B., and the resin drawn off after allow- 
ing the oil to stand for about twelve hours. It was 
then washed repeatedly with hot water until] the latter 
gave no reaction with litmus paper. The clear oil was 
next thoroughly shaken with caustic soda solution, to 
remove creosote, the lather drawn off, and the oil 
again washed and treated while hot with the so-called 
decolorizing powder, the residues of the potassium fer- 
rocyanide manufacture. The mass was then filtered 
and distilled until a heavy oil remained in the retort, 
which, after pouring out, became more viscid on stand- 
ing, and was a kind of vaseline, since it deposited no 
erystalline matter even at 10 deg. Unfortunately, the 
light yellow mass became dark colored 
again when the oil was redistilled over 
the flame. However, no apparatus was 
at hand which would perwit of the treat- 
ment of the strongly concentrated oils 
‘with reagents by the aid of steam, and it 
was, therefore, necessary to distill the oil 
after treatment. The vaseline obtained 
was yellowish brown, and had the well 
known bluish fluorescence, but was still 
rather fluid, differing in this respect from 
the American article, which it otherwise 
resembled. 

The object was to prove that any distil- 
lation residue containing iso paraffin is 
more or less fitted for vaseline making, 
and this was successful. Whatever spe- 
cial method the individual manufacturers 
may possess of bringing the oils to the 
right consistency more rapidly and more 
simply, or of producing a light colored 
and odorless vaseline, the main outline 
of the process adopted cannot vary much, 
and must lead to the wished for end, 
provided that the crude material con- 
tains amorphous paraffin. Only such a 
material, which remains without crystal- 
line deposit, even in the greatest cold, 
can produce the requisite viscosity of 
vaseline, and it will be found impossible 
to produce viscous vaseline from an oil 
which contains normal paraffin. The 
product will simply be a solution of crys- 
talline paraffin in oils, without possessing 
the proper viscosity of vaseline, and will 
crystallize at a low tewperature.—Chem. 
Tech. Cent. Anzeiger, Chem. Tr. Jour. 


ee 
Electrical Utilization of Insects, 


An electric apparatus supplies a strong 
light which attracts the insects and 
moths; a suction fan worked by the elec- 
tric current draws them in when they 
approach the light, and carries them into a small mill, 
also worked by the electric current, where they are 
ground up and mixed with flour and thus converted 
into poultry food of excellent quality. This is said to 
be a Bavarian contrivance. 


ot i ao 
Failure in a Noted Case of Skin Grafting. 


Mr. John O. Dickerson, of Chicago, on whom was 
engrafted 144 square inches of human skin, taken from 
122 different individuals, in January last, died on Feb- 
ruary 24. The occasion arose from the removal of a 
cancer, and it wasat first considered the operation was 
likely to be a success, the new skin having begun to 
attach itself over the wound, but the stomach of the 
patient gave out, the system having been overtaxed by 
numerous operations, and when nourishment failed 
the wound ceased to heal. Full particulars of the 
operation will be found in SCIENTIFIC AMERICAN SuP- 
PLEMENT, No. 788. 


Nee a 


In Switzerland a Sunday law has been enacted ap- 
plying to all railroad, steamboat, and tramway com- 
panies and post offices. Working time must not be 
more than 12 hours a day, even on occasions of in- 
creased traffic. Engine and train men must have at 
least 10 hours unbroken rest, and other employes 9 
hours. They must also have 52 days off yearly, and 17 
of these must be Sundays. No reduction in wages is 
to be made for suchrest days. All freight traffic on 
Sunday is prohibited, except live stock. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


SAFETY VALVE.—Erastus B. Kunkle, 
Fort Wayne, Ind. This is an improvement on a former 
patented invention of the same inventor, in which the 
valve body has a hood-shaped cap with a slide outlet, a 
cup-shaped valve being seated in the body, which con- 
tains a helical spring, the parts being so arranged that 
when the spring is once set, and the parts are put in 
position to lock a regulating screw in place, the parts 
cannot be tampered with without attracting the atten- 
tion of those in charge. 


Rotary Snow Priow. —John W. 
Haughawout, Omaha, Neb. This plow has a wheel with 
a back plate from which extends a series of radial pad- 
dies, so as to form a central space on the back plate, 
where a cone is centrally secured with its base extend- 
ing into the central space, reversible cutters being held 
on the front end of the paddles and the wheel being re- 
volved by suitable means as the car hojding the plow is 
pushed forward against the snow, whereby the snow is 
readily cut and discharged to either side of the track. 


Railway Appliances. 
RalIL Joint. — John B. Walker, Cor- 


vallis, Oregon. This isan improvement in that class of 
rail joints in which a joint piece or girder is applied 
beneath the abutting ends of the rails and secured to 
them by claws or flanges that embrace their bases, thus 
forming a bridge and support for the rail ends and also 
holding them in due alignment, the joint piece or girder 
being so constructed as to be superior for its purpose. 


DUMPING CAR.—John Lawson, Michi- 
gamme, Mich. Thies is acar adapted mainly for usein 
mining work, but also adapted for other purposes, and 
has a rigid flaring top, with suitable means for dumping 
the car, and for returning it tothe point at which it is 
loaded, easily discharging every piece of material with 
which it is loaded, while it is operated in such manner 
that it cannot break loose, is very strong, and inexpen- 
sive in construction. 


Electrical. 


MAGNETIC ORE SEPARATOR.—Charles 
G. Buchanan, New York City. Combined with a 
hollow cylinder of magnetic material is a series of 
magnets within the cylinder connected to produce posi- 
tive and negative polesin alternation around the circum- 
ference of the cylinder, while a commutator connected 
with the cylinder is adapted to change the direction of 
the current, and there is an ore-feeding hopper and 
stirrer to insure a uniform flow of ore to the separating 
cylinder. 


Mechanical, 


SoLDERING TooL.—Edwin L. Barber, 
Henrietta, Texas. This is a tool which requires no 
furnace to heat it, having in itself a reservoir for gaso- 
line or other light hydrocarbon and a burner and a 
valve for regulating the combustion of the gasoline as 
required for the proper heating of the tool. 


Dik FoR MAxkine Bouts.—Thomas J. 
Bush, Lexington, Ky. This is an improvement on a 
former patented invention of the same inventor, relative 
to making interlocking bolts, the improvement consist- 
ing of adie or drop forging machine of peculiar con- 
8truction to shape the locking end of the bolt. 


SPINDLE DRIVER FOR SPINNING Ma- 
CHINEs.—Samuel James and Jeremiah K. Sanders, 
Lebanon, Mo. This invention covers a novel banding 
and tension mechanism whereby the spindles in a sec- 
tion of the machine will be simultaneously rotated in 
the eame direction by a single band, the tension being 
automatically regulated, while a self-feeding oiler en- 
tbles the apparatus to be run longer without stoppage 
than has heretofore been possible. 


Agricultural, 


POISON OR FERTILIZER DISTRIBUTER. 
—Charles K. Foster, Iola, Wis. This is a machine 
designed to drop the poison or fertilizer upon the hills 
only, andmeans are provided whereby the driver may 
cause the material to drop upon any hill out of the 
regular alignment, or cause it to be continuously spilled 
when the plants are high and spread from hill to hill, 
theinvention covering a novel construction and com- 
bination of the several parts. 


Miscellaneous, 


WAISTBAND. — Frederick Spitz, New 
York City. This invention provides for the making of 
a waistband strip adapted to be wound ina roll, the 
proper lengths wanted for use being cut therefrom for 
use as desired, eyelets being formed at frequent inter- 
vals in the strip, and independent elastic loops near the 
eyelets. 


GARMENT SUPPORTER.--Spurgeon C. 
Scantlebury, Eastport, Me. This invention provides a 
slotted plate, with studs and a key, forming a device 
especially adapted for use as a hose supporter, but also 
applicable with other garments, quickly and easily ap- 
plied, not liable to slip, and that will not tear the gar- 
ment. 


RaApIaTorR.—Arthur H. Fowler, Buffalo, 
N. Y. This is a construction to facilitate the circula- 
tion of steam or hot water to heat buildings, the radia- 
tor having hollow sections forming air spaces, with 
side passageways and air ducts, and other novel fea- 
tures, designed to give a larger heating surface propor- 
tionate to the height of the radiator than usual, while 
teducing the cost of construction and fitting of the 
parts, insuring tight joints, free from leakage. 


Castine TopBacco. — John C. Frost, 
Statesville, N.C. This invention covers au apparatus 
with a casing cylinder having perforated coil pipes for 
spraying a solution upon the leaves, rolls for pressing 
the leaves as they pass out of the cylinder, devices for 
removme foreign matter and scraps before the tobacco 
is cased, with means for cooking the casing solution by 


! 
steam heat,and always at a uniform temperature, all 


portions of the tobacco being treated alike. 


ROOFING MATERIAL.—Joseph N. Hop- 
per, Pawnee City, Neb. This is a new roofing material 
consisting of a layer of woven wire having its meshes 
filled with a plastic mass and with a backing of fabric 
saturated with a similar filling material and incorporat- 
ed with the woven wire layer, whereby the whole is 
designed to be impervious to water, strong, flexible, 
easily repaired, and conveniently put up in rolls, the 
new article neither cracking from the winter’s cold nor 
softening from the summer’s heat. 


IRonInG BoaRD. — Schooler C. Horn, 
Bladensburg, Ohio. This board has its sides and ends 
grooved, while a clamp with a top cross bar has its side 
and lower cross bars fitted to the edge groove of the 
board, to which a spring is secured having notches for 
engagement by the top cross bar of the clamp, the board 
being designed to facilitate properly shaping the bosom 
and neckband before the iron is applied. 


Door CHECK.—John H. Minix, Eaton, 
Ohio. This device comprises anarm having a bearing 
to engage the floor, a handle by which the arm may be 
moved, and a spring to actuate the arm to adjust its 
bearing into and out of engagement with the floor, 
whereby the door may be held closed or partially open, 
as desired. 

HoMINY FLAKES, ETC. —Jeremiah H. 
Little, Yellow Springs, Ohio. Thisinvention covers an 
improved means of manufacturing hominy and corn 
flakes, while preserving their flavor, form and consist- 
ency, there being combined with the cooking vessel 
crushing rolls, acasing, a drying chamber, with shaking 
screens and a trough-like bottom, and means for forcing 
a hot air blast upward into the chamber. 


VEHICLE SEAT. — James M. Johnson, 
Arneckeville, Texas. Side bars connected by a cross 
bar engage the top edges of the wagon body, and on the 
side bars are journaled shafts, each having two short 
cranks, to the outer ends of which springs are connect- 
ed, the seat being supported upon opposite upper ends 
of the springs, the movement of one pair of springs 
tending to so regulate that of the other pair as to 
preserve the seat horizontally with an uneven load. 


Foupina Cup. — Hobart R. Haynes, 
Westminster, Mass. This cup is madeof a series of 
spherical lunes hinged together at their ends and over- 
lapping one another, forming a drinking cup of simple 
and durable construction which can be readily folded to 
take up but littlo room in a pocket, valise, etc. 

SLATE. — Emma C. Hudson, Seattle, 


Washington. This invention provides an improved 
slate frame adapted to hold water and sponges for 
cleaning the slate, a tube to hold water, and with 
pockets for the sponges, being held in the slate frame. 

PERSPIRATION POWDER. — Sarah G. 
Hull, Oklahoma, Oklahoma Ter. This isa deodorizing 
composition for application to the body, and is made 
of quinine and finely pulverized burnt alum, in 
specified proportions, the compound being generally 
harmlees and designed not to interfere with healthy 
perepiration. 

MaIL BAG FastEnine. — Stewart K. 
Davis, August F. Stockley and William I. Barnett, 
Buena Vista, Col. According to this invention the 
upper edges of the bag are formed into a roll, and slid- 
ing flexiblesleeves encircle these rolled or doubled edges, 
a peculiar catch holding the sleeves together, making a 
fastening that is quickly operated, and designed to hold 
the sides of the bag so closely together thatthe smallest 
article cannot be abstracted. 

PapPER BaG.—Charles W. Fishel and 
Frank E. Sweet, Carbondale, Col. Combined with a 
paper bag of ordinary form is an apron attached to one 
side, and a string with a loop at oneend passed through 
holes in the apror, the bag being for the use of grocers 
and others, and the improvement saving wrapping 
twine and time in doing up packages. 


HEAD CovERiINnG.—Simon Tuch, New 
YorkCity. This a newarticle of wear for ladies’ and 
children’s use, having a cap-like body covered with 
pliable stays, a portion of the covering projecting out- 
ward and adapted to be flared or bent to vary the ap- 
pearance of the article, so that it may be readily changed 
into different shapes without unfolding or separating 
any of the parts. 


BRACKET.—George R. Nafis, Brooklyn, 
N. Y. This invention consists of a sleeve fitted to turn 
on a pole and an arm having an inclined slot through 
which passes a pivet pin on the sleeve, the arm being 
adapted to engage with its inner edge the side of the 
poleor to turn on the pin to form a convenient bracket 
for use on clothes racks, flower stands, book cases, etc. 


SIDEWALK. — Julius F. Jaquet, Mil- 
waukee, Wis., and William McAuslan, Brooklyn, N. 
Y. Combined with a series of bracket stands are elon- 
gated and perforated sills, on which are located and in- 
terlocked tread pieces, in connection with sliding clamp- 
ing blocks and keys, the whole designed to forma walk 
quickly put in place or taken up forrepair, and made of 
either wood or terra cotta and metal. 


PIER PROTECTOR. — Agnew Moore, 
Missoula, Montana. A vertical roller is journaled at 
the apex of the pier, and side ro!lers at the sides, a 
plate being arranged angularly between the front and 
side rollers at each side of the pier, the improvement 
being designed especially to protect bridge piers from 
drift wood, logs, boats, etc. 

ADDING MACHINE. — Eri F. Jewett, 
Newtown, Ohio. Combined with a case having a slot 
and a series of tapes with numerals is a card having two 
series of numerals oppositely and alternately thereon, 
an apertured plate, and other novel features, by which 
numbers may be rapidly and accurately added or sub- 
tracted in a mechanical way, requiring little mental 
process. 


FisH Nrt.—Larence A. Johnson, San 
Francisco, Cal. This is a net with an interior trap, and 
provided with a spar fitted with wheels or whirls near 
the ends, whereby the net may be readily drawn over 
the bottom of a body of water, and may be conveniently 
hoisted aboard a boat or vessel, while the fish may be 


readily taken from the net without interfering with the 
position of the trap. 


FISHING REEL. — Elbert B. Porter, 
Penn Yan, N. Y. Combined witha driving crank and 
a driving spring is an intermediate planetary gearing by 
which the turning of the reel and the winding of the 
spring may be carried on simultaneously, the reel being 
detachable from the gearing, aud a brake being pro- 
vided for retarding the motion of the reel, and a drag to 
offer a slight resistance to its rotation and give an 
alarm. 


Note.—Copies of any of the above patents will be 
furnished by Munn & Co., for 23 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 


A NEw BUwSINESS IN WALL STREET. 
Roderick H. Smith, 6 Wall Street, 
N.Y. Pp. 85. 


The author of this work has developed a plan by 
which he believes some certainty can be attained in 
dealing in securities. By confining operations to divi- 
dend-paying stocks, buying on declines and selling on 
small advances, handling small lots and dividing the 
risks, a method is figured out that seems to show a rea- 
sonable chance of steady realization. To elncidate the 
scheme tabular statements of dealings are shown which 
represent actual accounts. The author certainly suc- 
ceeds in picturing the advantages of Wall Street asa 
field for speculation, whether his plan will work or not, 
may be to a conservative mind at least an object of 
surmise. Mr. Smith, who is the author of ‘* The Science 
of Business,” *‘Smith Business Chart,” etc., has cer- 
tainly producedin ‘‘ A New Business in Wall Street a 
most interesting and attractive little work. 


First LESSONS IN METAL WORKING. 
By Alfred G. Compton. New York: 
John Wiley & Sons. 1890. Pp. vi, 
170. Price $1.50. 


In the present days of manual training in schools, a 
work emanating from the instructor in charge of the 
manual department of the College of the City of New 
York is of special value, and has an authoritative 
standing. Ite illustrations and eminently practical di- 
rections fully carry out all anticipations. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


MARCH 


NUMBER.—(No. 65.) 


TABLE OF CONTENTS. 


1. Plate in colors showing the residence of P. H. 
Hodges, at Stratford, Conn. Perspective view, 
floor plans, etc. Cost complete $8,000. 


2. Handsome colored plate of an elegant residence in 
Riverside Park, New York City. Floor plans, per- 
spective elevation, etc. Cost $30,000. 


3. Residence at Bridgeport, Conn. Perspective view, 
floor plans, etc. Cost about $7,000. 


4. Handsome residence of Mr. F.{Chamberlain, at Hart- 
ford, Conn. Francia H. Kimball,of New York 
City, architect. Floor plans, perspective eleva- 
tion, etc. Cost $60,000 complete. 


5. Illustrations of two attractive semi-detached houses 
erected for Mr. A. L. Pennock, at Philadelphia, 
Pa. Floor plansand perspective. Approximate 
cost $15,000 each. F. U. Beal, New York, 
architect. 


6. Floor plans and photographic view of a residence at 
Edgecombe Court, Chicago, Ill. Estimated cost 
$5,400. 

% Apillar cottage erected for Mr. G. W. Childs, at 
Wayne, Pa. Cost $6,000 complete. Perspective 
and floor plans. 


8. Handsome residence at Hartford, Conn., W. B. 
Tubbey, architect, New York. Cost $19,000 com- 
plete. Floor plans and perspective. 


9. Two floor plans and photographic view of an attrac- 
tive residence at Austin, Chicago, Il. Estimated 
cost $7,000, 

10. A very convenient and attractive suburban cottage 
of modern design, erected for Mr. E. W. Given, 
at Mont Rose, Orange, N. J. Cost $5,500 com- 
plete. Messrs. Rossiter & Wright, architects, 
New York. Floor plans and perspective. 


11. Residence at Alexander Avenue, Buena Park, 
Chicago. Estimated cost $5,000complete. Plans 
and photographic view. 


12. Photographic perspective view of the residence of 


Mr. Frank Crowell, Minneapolis, Minn. F. E. 
Joralemon, architect. 


13. Miscellaneous contents : Preserving smoke pipes 
from rust.—Door hanging, illustrated with 6 
figures.—Safe construction of buildings, illustrat- 
ed with 5 figures.—Improved blind slat planing 
machine, illustrated. —Seamless copper house 
boiler, illustrated. —Best quality of roofing tin 
plate.—Blower engines of the Galena.—An effi- 
cient sandpapering machine, illustrated. — The 
‘*Hero”’ spring hinge, illustrated.—The Duplex 
joist hanger. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MaeazINE oF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects, 

The Fullness, Richnese, Cheapness, and Convenience 
of this work have won for it the LaReEst CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., PUBLISHERS, 
361 Broadway, New York. 


© 1891 SCIENTIFIC AMERICAN, INC. 


Business and Mersonal. 


The charge for Insertion under thes head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


Burnham standard turbine. Burnham Bros., York, Pa. 


For Sale—New and second hand iron-working ma- 
echinery. Prompt delivery. W. P. Davis, Rochester. N.Y. 


Acmeengine,1to5 H. P. See adv. next. issue. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
Combination mill for crushing & grinding. See next issue 


Wanted—A purchaser for good water power and 
building. Drawer 8, Seneca Falls, N. Y. 


Send to H. W. Knight & Son, Seneca Falls, N. Y., for 
catalogue of Pattern Letters and Figures. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, II]. 155 machines in satisfactory use. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Emery wheels and hones. Patent new cheap process 
of making, for sale. J. F. Gesner, 15 Stute St., N. Y. City. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 13. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 


Send for 50 page free catalogue of best horse powers, 
wood, circular and drag saws, and threshing machines to 
A. W. Gray’s Sons, Middletown Springs, Vt., box 5. 


For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson, 26to 36 Rodncy St., Brooklyn, N. Y. 


The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 36] Broadway, N. Y. 


The Dwight Slate Machine Co., of Hartford, Conn., 
make the most extensive line of hand, foot, and auto- 
matic feed drills for light work, }¥ in. holes and less. 1891 
catalogue free. 


Wanted—A competent foreman to take charge of an 
architectural woodworking shop. Must be a first-class 
manager, and capable of estimating safely. Address A. 
S., care of SCIENTIFIC AMERICAN, New York. 


Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


» 
N\ 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and pageor number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(2870) C. A. W. asks: By what solvent 
can I obtain a clear solution of menthol up to 5 per 
cent? A. Dissolve in an essential oil, such as oil of 
cloves, and dilute with strong alcohol. 


(2871) F. W. F. asks (1) for a good way 
to take the color from overalls without injuring them. 
A. If well dyed, itcannot be done. Chloride of lime 
might destroy thedye, but would tend to rot the cloth. 
If applied, itjshould be well washed out, and a dilute so- 
lution of sulphurous acid applied afterward. 2. Fora 
good cement for holding glass together. A. Dammar 
varnish, or Canada balsam, or caseine cements; see 
query 2740. 


(2872) M. D. asks: By what theory of 
physics is the extremecold produced and explained re- 
sulting from anhydrous ammonia and sulphuric ether ? 
A. The evaporation of the fluids requires energy, which 
is absorbed from surrounding bodies as heat energy, 
and which heat is rendered latent or caused to disap- 
pear. 


(2878) R. H. asks how sulphur dioxide 
gas can be cheaply made. A. By heating concentrated 
sulphuric acid and sulphur or charcoal in a flask and 
conducting the evolved gas into water. Hyposulphite 
of soda can be treated with dilute sulphuric acid in an 
evolution flask and the gas can be collected as above. 


(2874) H. A. asks: Can you give me in- 
gredients for a solution in which todip a small round 
lamp wick, to retard charring? A. Try phosphate 
of soda or borax dissolved in water. 


(2875) W. A. asks: I want to know 
whether a pieceof brass tubing one thirty-second thick, 
pushed over a coil, will weaken the current, or will the 
current pass through the brass the same as it does 
throngh the paper core the wire is wound on? A. Use 
the brags tube. 


(2876) F.I. M. asks: 1. What causes the 


thinning out of negatives (dry plates) in the fixing bath 
after development? I have Cramer's plates No. 50, and 
made up the solutions just as described, but spoiled 8 
plates already. The trays are clean, the developing and 
fixing solutions kept separate, every care is taken, nev- 
ertheless said result. A. The thinning of thenegative 
plate is due to the dissolving out of the unacted upon 
bromide of silver in the film, either by light or the de- 
veloper. If plates are under-exposed, they are likely to 
develop thin. If over-exposed, the same result is ob- 
tained and the picture flashes out quickly. If you have 
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given the correct time, thinness is due to too short de- 
velopment. You need to keep the plate in the developer 
until you see signs of the image appearing through the 
back of the film. Probably your trouble has been in 
making instantaneous exposures with too weak a light 
or aslow lens stopped down. Both will makethin ne- 
gatives. 2. Which are the best plates for instantane- 
ous work? A. Cramer C, Seed 26, Stanley, Forbes 
and Carbutt plates are good. 3. Can you give mea 
good formula for a developing and fixing bath? A. 
The developing and fixing baths must be kept separate. 
An energetic developer is made by dissolving in warm 
Water.... ...... wdebseloneiseenesterasscs40OZe 7 
Sulphite sodium c. p. 2“ 
Hikonogens.s se vs sseds Ge veeseessssaveceay A 


To two ounces of the above add one drachm of fol- 
lowing solution : 


Water ........ desis veie'ea ab Seb eieeaed seeed Oe 
Carbonate of potash..... ee Ce as 


Begin by soaking the plate in the first solution a few 
minutes, then, should the plate refuse to develop, add the 
second. A fixing bath is made by dissolving 1 ounce 
of hyposulphite of soda in 6 ounces of water. 4. Do 
you know of any good book containing instructions in 
developing, fixing, printing, and what is the price? A. 
“The Amateur Photographer,’ by Ellerslie Wallace. 
Price $1. 


(2877) G. L., alluding toan article in our 
SupPLEMENT, No. 226, in which “black alder” is given 
as the popular name of Rhamnus franguwla, asks if 
this is not an error, as ‘“‘ black alder’ is the popular 
name of Jlex verticillata. A. No; it is not an error, in 
one sense. If the popular naines of plants were sub- 
ject to laws, the name “ black alder’? would, by the law 
of priority, belong to Rhamnus frangula, which, by the 
old herbalists, was called Alnus nigra, because, as 
Gerard observes, its ‘‘ leaves be like those of the alder 
tree (the Alnus glutinosa of Europe), yet blacker.’ 
The name ‘‘alder”’ properly belongs to the species in- 
cluded under the generic name of Alnus, a Latin term 
cognate with the Teutonic, Scandinavian, and Sclavonic 
nanrs of the common alder of Europe. The name 
“*black alder’? is properly applied in this country to 
Alnus serrulata and A. incaua, and improperly to Ne- 
mopanthes Canadensis and Ilex verticillata. To the last 
mentioned plant the name was applied by the early 
English colonists. The reason for the application is 
not obvious, since the plant is not an alder, resembles 
no species of alder, and is not black in any of its parts. 
The most conspicuous feature of the plant is its bright 
red berry-like drupes, which persist through the winter 
(as implied in the popular name “ winterberry *’), and 
which, one would suppose, would have recalled to the 
English mind the fruit of the common holly (er agui- 
folium) of the old country, a plant generally related to 
our so-called ** black alder.” It must be remembered 
that the English names of plants given in medical works 
are not always popular, in the strict sense of the word, 
but are often merely translations of Latin names used 
by the older botanists, who were merely wont to clas- 
sify plants rather by their external resemblances than 
by their botanical affinities, 


(2878) T. H. asks (1) how to make a pre- 
paration for bleaching lard. A. One process is to heat 
the melted fat with sulphuric acid 13 to 1°45 sp. gr. 2. 
One for preserving meats (made with boracic acid). A. 
92 parts pure glycerine are heated to 302° Fah., and 62 
parts of finely pulverized boracic acid are added. Steam 
is evolved in considerable quantities, Anentire day is 
needed for the preparation of 6 pounds. Or 100 parts 
common borax may be dried completely and mixed with 
150 parts glycerine at the above temperature. They are 
about twenty times as powerful as salt. 


Replies to Enquiries. 


The following replies relate to enquiries recently pub- 
lished in SclENTIFIC AMERICAN, and to the number 
therein given : 


(2787) In reply to inquirer No. 2787, 
would say if his cider is colored with any iron sub- 
stance, that is to say,jif any nails are driven through the 
barrel into it, use fresh sweet milk,{ one quart, put in 
barrel and stirred up, and then filtered, will make it clear 
as if fresh made. Try it on small quantity: say take 
vinegar and whisky and add a few drops of tincture 
iron; it will turn}black; then add yourmilk, and filter.— 
Gro. W. GULLICK. 


TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable usto understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.., office SCIENTIFIC AMERICAN, 361 Broad- 
way. New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


February 24, 1891, 
AND EACH BEARING THAT DATE. 


(Seenoteatend of list about copies of these patents.) 


Air brake, C. R. James...... »» 447,236 
Air brake, A. J. Wisner. 446,908 
Alarm. See Fire alarm. 

Alizarine derivative, R. E. scenmudt 


446,892, 446,893 
.. 446,921 


447,195 
417,064 
~ 417,004 
447,271 


Animal trap setter, A. Ma 
ANNUNCLALOE and ialeator 
OM sate asset daid tebe ais 
Atomiz . Shurtleff 
Automatic sprinkler, A. F. 4 
Axle box, car, D. Barckdall.... 


Axle box, railway. L. Ellert. 447,148 
Bag blanks, machine for making tubular, J. k- 
ell... eh: SG b Vs hablo celale Doser sees nesesicane stale + 447,065 © 


See Bowling ball. 
Band cutter and feeder, W. G. Huntington.. 
See Galvanic battery. 


seeeee 446,973 
Secondary bat- 


y- 

Battery elements, machine for moulding Beparar 

tor plugs for, A Madden...... 
Beam. pressed steel, s. Fox 
Beating-out machine, G. H. Cogswell.. 
Bed, T. J. Parkinson.. 
Bed bottom, spring, G. Keenhohs. 
Bed, bracket, T. K. Smith 
Bel! for grain elevators, etc. alarm, G. W. 
Berth and seat forships or Tailway cars, J. 
Bicycle, 8S. A. Donnelly . 
Bicycle support, J. M. Anck .. 
Binding post, ri a 7 b 


ssecccceescscsessens 4 


Blind stile "poring and mortising :nachine, W. C. 
seveceeceees 497,270 


Blow or pressure, coin-controlled machine for ea 
dicating the force ot a, A. J. C.G 
Board. See Crimping board. Game board. 
i See Steam boiler. 
Boiler cleaner, 8. C. La Hatt 
Boiler water tube, steam, E. G. Shortt 
Bolt, Stroh & Mclntosh 
Bolt machine, C. & C. 
Book case, rolier shelf, Babbitt & Harvey 
Bookmark, A. 8. Fi sk 
Book, spring back, A 
Boot or shoe case. S. F. 
Boot or shoe cleaner, C. Johnson . 
Boring machine, G. 
Bottle filling machine, W. H. Baldinger 
Bowl or wash basin, set, 8. P. Crosswell 


. 1. Campbell.. 


ee Axle box. Cigarette bo: 
Letter box. Signal box. 


Bor’ corners, machine for attaching stays to, F. 


Box lifter, F. lo 
Braiding machine, J. Treg a 
Braiding machine carrier, P. J. A 
Braiding machine take-up, P. J. 
Brake. See Air brake. ar brake. 
Brake-actuating device. i 
Brick kiln, J. B. Griswo E 
sition for coating, J. 


Bridle bit, M. J. Daly .. .. 
Tronzing or other machines, 
N. Buchanan 


Buckle, R. a. Henry. 
Bucket cover, sugar, HH. 
Buckle, harness, M. Huffman 
Building and water bower: sombined: Ww. 
Burnishing machine, C. W - 

Butter worker, T.M F 
rable, R. H. Lewis 


7 Fornander 


Calendar and “time card, combined’ perpetual, Cc. 


“See Milk can. 

Can opener, S. K. Painter. 
Car brake, E. M. Barnes... 
Car brake, Pool & Beals 
Car brake, automatic, Seawell & OHara: 
Car coupling, F 
Car coupling, J. * Mullins. 
Car coupling, G. R. Rogers. 
Car coupling, C. W. Smith.. 

Car coupling, Weeks & Bush. 
Car door latch, O. P. Hix 
Car heating apparatus, W. C. Baker. 
£: Cc. Bushman.. 


Car platform, 
Car, railway, 
Car, railway, WY Ww. pumee seat 6 
Car replacer, Reynolds & Perkins. 
Car, street, Baier & Hart s 
Car vehtilating device, FauW Ay: R. W. Waldrop.. 
Car ventilator, @. Hogg....... 2.26. cece cence ees aise 
Cars, current ‘controling device for electric ey) 
J.C. Chamberlain.. 
Carriage bow, I. N. Topliff.. 
Carriage corner irons, process of and apparatus 
for straightening, E. C. 
See Braiding machine carr 
Carrier and genner, J. 14. R. Wendel. 


See Book eee” 
Cash jindicating, recording, and registering ma- 


Cash indicator and recorder, z 
Cash register and indicator, \W.C. McGill . 
Cash register and indicator, Webster & Dr oe 
Cement, apparatus for the calcination of, P. 
Krottmaurer ..........0.cce cece cette cece ee ce ee cee 
Cement, manufacture of Portland, H. C, Baum... 
See Cotton chopper. 
Chucks, automatic teed mechanism 


ly: back. 
Churn, J. P. Lynott.. 
Cigar bunching machine, Westman & Delarue 
Cigarette box, E. A. Hoen 
See Boiler cleaner. 

Saw cleaner. 
Clock, independent electric, W. J. Dudley 
Cloth seouring, rinsing, and purifying machine, 

J. W. Steelbrooke . 
Clothes drier, J. Degelleke 
Clutch, W. A.M y.. 
Clutch mechanism, 8S. K. White. 
Cock box for water and gas pipes, stop, 

Morgan........ 
Cockeye, M. M. Killinger 
Coffee making apparatus, F. L. Brown 
Coffin handle, Sargent & Stevens 
Coke from Ovens, apparatus for extracting. T. 


Boot.or shoe clean- 


Concentrating apparatus, J. K. Hallowell 
Condensing apparatus, E. Theisen...... 
Cooking rack, W. . 
Corkscrew, C. Hollweg 
Corset, K. C. F 
Cotton baling apparatus, H. Rembert 
Cotton chopper. 7 


Cracker cutting machine. W. 
Crane, traveling, J 
Crimping board, G: EB. Sh 
Cryolite, making artificial, E. Richters. 
Cultivator and seed drill, combined, CU. 
ield............. : 
Cut-out, automatic. J. P. \Tirrel. 
See Band cutter. 


. H. Greiner...... 


Cut-out, 8. D. 


Plug’ jand socket cut- 


Die stock and die, J. 8. Fletcher 
Doll, A. Pulvermacher 
Door operatin 
Doweling machine, J. B. 
See Clothes drier. 
See Rock drill. 
Drilling to pattern, machine for, P. Pryibil 
Drinks, shaker for mixing, C. W. Fo: 

Duet collector, J. K. Halluwell.. 
Dye. red, P. Julius................ . 
Dyeicg machine, J. P. Delehunty..... i 
Electric circuit regulator, T. M. Edwar 
Electric heater, J. 1. Ashbaugh 
Electric motor, L. Gutmann 
Electric motor mechanism, 8. E. M 
Electric signal device. magneto, x S ‘Ginoehio 
Elevator, W. H. Jones 
Klevator indicator, E, Whitlock.. 
See Gas engine. 
Engine reversing gear, steam, C. M. Farrar.. 
Evaporating apparatus, K. Theisen 
Feed water heater, L. Norton.. 
Feed water heater and condenser, J. F. Fife 
Feed water purifier, Titus & Werner....... 
Fence and tree protector, combined, Blaine & 


Wind engine. 


h 

Fence, flood, J. A. Davis. 
Fence, portable rail, C. B. Wynegar 
Fence post, J. B. leaveland. 
Fence post, J. M. Ri 
fence, straight rail, D. & 8S. R. Port 
Fertilizers. making phosphatic, J. Van Ruymbeke 446°998 
Fibers, chemical retting and ungumming 0: 

tile, C. De la Roche.......... 2 ......ee025 eee +,- 446,983 
Fibrous plants, machine for decorticating, J. 


File cutting machine, J. Erlenwein 
File, paper, A. B. Dick 
Filter press, Coes & Reiss 
Finger bar, A. J. Inglis 
Finisher press, J. H. McGowan 
Finishing or clea 


dressing, R. L. 
Flushing tank, J. T 
Fly paper, sticky, 11. W. Stecher . 
Forgings non-circular in cross 8 

rolled, G. F. Simonds 
See Sewing machine quilting frame. 
Fnel, artificial, 1.C. Bandman....... 
Fuel, artificial, R. J. Schimper .. |. 
See Muffie furnace. 
Roasting and smelting furnace. 


Ore roasting fur- 


| 
Furnace, M. C. Hawley................66: sesnseee oes 447,179 


Furnace feeding device. boiler, G. ‘W. ‘Wood | 446.959 
Fuse, blasting, D. B. James.. - 446,919 
Fuse block, A. P. Sey mour. + 446,895 
Gauge, W. ‘Hicketes 447,208 


Gauge for determining the radius ofcurvature, J. 
TD, JBPAytOn ec deek cast eevee decas) sence cUs cacse 7.276 


Galvanic battery, M. W. Robinson: » 447,016 
Game apparatus, W. F. Jones.... » 447,247 
Game board, J. W. Sutton. » 44708 

Game board, J. bahia Bee 446.942 


Garment fastening, J. Leotin. - 447,076 
Gas engine, B. H. Coffey 
Gas retort discharging apparatus, G. A. Bronder.. 447,022 
Gate. See Car platform gate. Railway gate. 

Gate, C. H. Fidler 

Gate, J. F’. rt Millerick 
Gate, W. H. Swogger... 


» AATO18 
447,122 


Gearing, frictional reversing, F. H. Richards...... 446,927 
Glazier’s window lead, muchine for cutting, W.C. 

Minns eet weletes - 446,878 
Glove, catcher’s, E. H. Decker vee 447,238 
Glue applying machine, Knowlton & Pease. - 447,012 
Governor, engine, K. Thompson » 446,957 


Governor. steam engine, K. 8. Bowen. 447,059 
Grain cleaning machines, roller mills, ete. Ifeed 
device for. W. W. Huntley ......... -. ..-.. 447,072 
Grape: trimming and packing table, J. H. Eding- wi0n 
Grindstone J. B. Kibler. 
Guard. See Sewing machine thread guard. 
Gun_carriages, recoil check for disappearing, J. 
B. . Canet... : 
Hammer, drop, A. Wilzin 3 Daas 
Handle. See Coftin handle 
Hanger. See Tobacco hanger. Trolley wire 
hanger. 


Harrow, M. Sattley... » 447, 
Hat hoider, G. N. Coo « 447,27 
Hatchway, elevator, .J. J. 447,196 
Hay stacker, M. Machin 447.250 


Heater. See Electric heater. Feed w: 
Milk heater. 
Heating and ventilating the walls of buildings, 
MBONU CE. sci! pasties Lele ens a cedy ieibds Va fee biogene4 446,848 


Heating apparatus, electro, C. KE. Carpenter - 447,023 
Heating device, H. Ingersoll................ - 447,115 
Heating devices, vacuum core for electrical, is 

R. Butterfield ~ 447,127 
Heel nailing machine, J. H. Pope. 446,885 
Holder. See Hat holder. Pen hoider. 

sham holder. 

Hook, R. & J. Ingal........ 2.2... 446,946 
Horse detacher. J. M. Harden. 446,866 
Ice planing and corrugating apparatus. G. AL 

Birch + 447,000 
Incubator, &. H. Petr . 446,980 
Indicator. See Cash indicator. Elevator indica- 

tor. 

Iodine with thymol, compound of, Messinger & 

VOTUMANN ec led tat sees wile ataaeons eeee. 446,875 
Iron. See Smoothing iron. 
lron globule, chilled, B.C. & R. A. Tilghman...... 446,988 
Iron globules, manufacturing chilled, B.C. & R. 

A. Tilghman..............-.0cceeeeeee + ++. 446,986, 446,987 
lroning table, E. W. Nothstine. + 446.977 
Ironing table, G. R. Richardson.... « 446,928 
Kiln, See Brick kiln. 

Knitted pile fabrics, machine for producing, J. 

BOOthis 23.54. so nslasetnehs essed ca tedsatuo as¥e sues 447,226 
Knob or handle, seamless sheet metal, S. R.& F. . 

Ae WUMOE ier cccccacevecps tyes cudsas, casiedanaeave 447,265 
Enos i or r'hanidtes attaching, 8.R.& FA. Wil- 

OR ee at aaatetk is 447,266 


LOD. os ieee ced diesoe ces ob ards heer a aeideeia dee sce Va ded elas 44€.918 
Lamp socket, incandescent clectric, J. M. Orford. 446,995 
J.amps, apparatus for flashing and exhausting in- 

candescent electric, Nickerson & Berrenberg.. 447,256 
Lamps, lantern for regenerative gas, L. A. 


‘ooper.. 446.991 
Latch, Matso: 447,055 
Lathing, machine for fo 

Weichhart. 446.939 


Lathing, metal 
Leather staking machine, E. Hayes 
Leather stretching machine, H.R. 
T.etter box, house door, Matthews & Gilme 
Leveling instrumeut, Soltmann & Grabau 
Lifter. See Box lifter. Transom lifter. 
Light by magnesium or other glowing materials, 
producing intense, J. W. C. C. Schirm.......... 446,891 
oe ieee Revolver lock. Time lock. Trunk 
loc! 
Locomotives, extenslon smokestack for. H. D. 
Dunbar ......... cere ccc ee eee etree etre eee 
Loom for weaving chenille fabrics, A. Sinclair. 
Loom positive shuttle motion, J. W. Be beers 
Lounge. C. Mee................. +6 
Lubricating device, G. T. Reiss . 
Lubricator. See Sight feed lubricator. Truck 
lubricator. 
Mail bag catcher, Winsor & Cummings.... «+. 447,094 
Malt liquor, making, J. Griffiths : 1 
Matrix making or type setting machine, H. Lee... 447.135 
Matrix making or type setting machine, Lee & 
Le@DruD. ........00.cscces coceecsas soeeece AAT VAd 
Measuring machine, foot, A. 8. Adler - 447,098 
Mechanical movement, K. C. Kunkle 447,075 
Metal articles, device for knurling the surfaces 
Of. G. F. SIMONE «ee eee cree eee nee tees nee 446,933 
Metal capsules, machine for making, F. W. Perry 447,137 
Meter. See Oscillating meter. 
Middlings purifier and dust collector, Miller & 
Walker .. ........00.08 « 446.876 
Milk can. J. E. Morrison... 
Milk curd, preparing food from, A: W. Rehn- 
BLOM... 2. cee eee see eee ‘ 446,887 
Milk heater, J. L. Jonsson 
Mill. See Saw mill. 
Mould. See Stereotype mould. 
Mortising machine, H. F. Wyatt.... ...........0005 447,269 
Motor. See Electric motor. Railway gate motor. 
Sewing machine motor. 
Motor, L. Eynard 
Mowing machine divider, F. J. J. Schuett. 
Muffie furnace, C. H. Land..... 
Music leaf turner. E. W. B 
Nut, lock, L. H. Young.. 
Oiler, centrifugal, C. O. Heg: 
Ordnance, breech-loading, J. B. 
Ore concentrator, M. Castelnau ... 
Ore drying and pulverizing appara 
ow ell .. 


Oselligtine 4 ameter Thayer & Kverett 


Overshoe, W. F. Wahl. 447,691 
Packing, piston, W. Chris 447,007 
Packing, rod. E. G. Shortt 447,261 
Packing, rod.J. Walker.. 447,170 
Pail and wringer, mop, E, ‘0 446,909 
Paint, fireproof, L 1]. Merreil..... 446,922 
Pen holder, T. Nance... ...... AAT WT 
Photographic camera shutter, H. 446.880 
Piano and organ, combined, J. A. Smith. 447,120 
Piano packing device. W..*, “Hay . deeseries 447,112 


Pillow sham holder, W. L. Peevers...... 
Pine needles, machine for fibrillation of, A. Scott 447,206 
Pipes, etc., air space covering for steam, Costigan 


& Wealleane.cic.eesccgies i ahe os delaene acs Innes 447,243 | 
“| Ventilator. See Car ventilator. 


Pipes, covering for steam or hot water, C. C. Gil- 

TDAD ooo 65 os Sdie insignis asda ty sed sess wandsbees vas 446,860 
Planter and’ fertilizer distributer, combined cot- 

ton seed, J. M. Orr........... 
Planter, corn, A. F. Runyan.. 
Plaster slab, R. R. Coursen .. 447,025 
Plastic material, machine for shaping, Hull & 

Boyer.. ro 447,132 
Plastic material, press ‘for shaping. Hull & Boyer. 447,187 


Pliers, L. Hugoniot-Tissot. dee » 446,972 

Plow, T. G. Eas « 446,965 
Plow and fertilizer “distributer, combined. W: ae 

M 447,156 

- 447,048 


Powder distributer. M. C. Barden........ 
Power machine, Glassbrook & Emmer.. 
Press. See Filter press. Finisher press. 


- 447.175 
- 446.862 


Printing device, H. F. Rockey...... 446.929 
Printing in colors, W. Schumacher. 447,087 
Printing of textile fabrics, docto 

the, J. Archer.. 447,126 
Printing press inkin 447,021 
Projectile for ordnance, explosive. J. J. Moo! 446,975 


Protector. See Fence and tree protector. 


Pulley, friction clutch, Waterouss Jr., & Peel 447,217 
Pulley. return, IL. H. Paul : ri 447,199 
Pulverizing machine, J. 447,030 


Pump connection, vaccum, A. Berren! 447,275, 
Pump, vacuum, Berrenberg & Nickerson. ANT.274 
Pump, vacuum, A. Bornholdt..............0.....008 446.960 


Pumping engines, gear for controlling the speed 
of, C. avy ais be Satan dé aie 81S bse s Niains aninleie'e hee Milena e's 447,146 
Pumping ane ines of hydraulic’ forging or other 
presses, governing gear for the, C. Davy « 447147 
Puzzle, Z. F. Lightner...............-.0++ Sins | 446.872 
Rack. ‘See Cooking rack. Show rack. 


Radiator, steam, C. Otis... « 447,241 
Rail brake, A. M. Perry.. 447,161 
Rail cambering apparatus, J. Duffield. 447.051 
Railway, cable, Watriss & Kaigchin.. 446.905 
Railway chair spike, W. C. Wood....... .... . 447,268 
Railway cor.duit, underground, C. C. Gilman. - 446,861 


Railway, conduits, apparatus for cleaning, Ww. 
Hechert...ccocecccvcsvovecvccssecsveccscsccesssees S47, 181 
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Jol Dusesorewvonbaes 4a 019) | 


Telephone, E. J. P. Mercadier..... 


446,949 j 


| Trolley wire hanger, Macloskie & Baker.. 
. 447,073 | 


Trunk, W. G. Rnesell, Jr.. 
Trunk lock, J. Krieger... 
Tube. See Boiler water tube. 
Tug, Crabbs & Emens 


da 
Type writer drop cabinet, W.C. Behre 


Cigars, J. D. Meyer...... ........5205 
Cigars and tobacco, G.F. Davenport. 
Cordials, Halstkamp, Zoon & Molyn.. 


Railway, ara ne R.M. Munter 
Railway, elevated. D. B. Weaver . 
Railway frog. M. A. Dudley.. 
Railway gate, A. J. McDonald.. 
Railway gate motor, McDonald & Brent 
Railway signal, elcctric, E. T. Harvey.. 446; 917 
Railway switches, appliance for moving, “Wash- 

ington & Roberts... 0.2.6.0. 2. cece eee arene oe. 446904 
Raiiway system, electric. C. J. Van Depoele... ... 447,215 
Railway tie and chair, metallic, H. P. Sweet. «446,509 
Railway trolley, electric, 8. H. Short. - 446831 
Razor strop, C. L. Holland...... 447,184 
Razor strop, J. R. Torrey 447,213 
Reel. See Twine reel. 
Register. See cash register. 
Register sheet, K. J. Richard............ 446.952 
Regnlator. See Electric circuit reguiator. Wind- 

mill regulator. 
Rein spporting ring, harness, M. C. Gamble...... 447,044 
Reservoirs, device for disposing of surplus water 


impounded in, E. P. Roberts .. 447,083 
Revolver lock, Weeks & Foehl. 447.219 
Rifling machine, C. W. Sponsel. - 446,898 


Ring. See Rein supporting ring. 
Road bed drain and safety tie, metallic, H. P. 
Sweet 222s .3s3ceshe ceca ng daa 446.900 
Roasting and smelting furnace, W. Heckert et al.. ret 
4 


Rock drill, multiple, C. J. Van Depoele.. 47,214 
Safe armor, F. M. Williams.............. 941 
Safe bolt retracting device. F. M. Williams 446,940 
Safety switch. Hopkins & Bryant 447,186 
Sand screen, Presscott & Bennet 447.162 
Sash fastener, W. E. Dixon 7,068 
Sash fastener, C. isbi 446,969 
Saw cleaner, g 447,218 
Sawmill dog, W. 446,979 
Sawmill, gang, T. 8. 7,092 


Saw swage, D. B. Hanson 
Scale weight, A.C. Mott.. 
Screen. See Sand screen. 
Screwdriver, push, E. Brown... 
Screw machine. C. M. Spencer. 


Screw machine slotting attachm y.- 447,010 


Screw, temper, I.. D. Mason........... .... 005 446,994 

Screw threaded rolled forgings, method of and 
apparatus for making, Q. F. Simonds.... 

Screw wrench, J. Ryan 

Seat spring for cushioned seats, W. Westermann. 

Secondary battery,S.C.C. Currie. . 

Sewing machine, H. H. Cummings . 

Sewing machine feeding mechanism, 

Sewing machine motor, F. L. Clark 

Sewing machine presser foot. W. A. Mack : 

Sewing machine quilting frame, J. N. Touchstone 447,169 

Sewing machine shuttle actuating mechanism, W. 

Mack we 253 
Sewing machine take-up, 11. H¥, Cummings.. * 009 
Sewing machine thread guard. J. Ii. cutten 447.280 
Shell, Cayley & Courtman.. 

Shoe upper, E. Waldschmidt. ~ 3 
Shot screening machine, G. T. Haring +. 446,867 
Show rack. window, J. E. Briggs....... | 446982 
Sight feed lubricator, E. Lunkenheimer.. 446.493 
Signal. See Railway signal. 

Signal apparatus, t municipal, B. J. Noyes.. 447,060, 417.061 
Signal box. B. J. Noyes.. weecees ANT OK 
Signaling apparatus, police, B. J. Noyes. 

Smoothing iron, J. H. Toof.. -. 

Spectacles, bifocal, G. H. Cline 

Spinning spindle support, R. White.. 

Spring. SeeSeat spring. Vehicle spring. 

Sprinkler. See Automatic sprinkler. 


Stamp pads, inker for rubber, G. J. B. Rodwell... . 446.889 
Stamp, Perforating, A. Von Brandis................ 447,089 
Stamps, apparatus for attaching adhesive, C. ws 
Tobey......... « 447,212 
Steam boiler. M. Levi. +» 447,248 
Stereotype mould, C. Sears. . 446,930 
Store service apparatus, J. R. Haight. 447,178 
Stove, feed cooking, Montague & Bail 446,879 
Stovepipe fastener, F. A. Snow.,..... 447.168 
447,158 
446.055 
446,882 


Strap and buckle shield.'G. H. N hol 

Straw stacker, J. M. Smith.... 

Surveyor’ 3 plotting instrum nt, P.O’ on 

Switch. See Safety switch. 

Table. See Grape trimming and packing table. 
Ironing table. 

Tank. See Flushing tank. 

Tapping mains, machine for. J. Brankey.. 

Telegraph apparatus, J. A. Parker...... 

Telegraph transmitter, S. W. Smith 


Thermometer, oven, D. G. Cooper. 
Thermostat. A. M. Barron.. 
Thrashing machine, G, F Tick. 
Thrashing machine, F. F. Landi: 
Tie. See Railway tie. 
Timber bending machine, Ranke & Yergens....... 447.202 
Time lock, electric, M.1. Flewers.. 4 
Tire tightener, Hewitt & Buence... . 
Tires and fellies of wheels of road vehicles, ma- 

chine for drilling the. 1. Faske....... .......... 446,856 
Tobacco and other substances, machine for cut- 

ting. H. Winterwerber 
Tobacco hanger, W. J. Sculthorp 
Tobacco pouch, W. J. Cussen 
Tool handle attachment, K. W. Fant et al. 
Toy, E. Del Valle...... 
Toy. 8. F. Simpson.. 
Transmitter circuit, A. C. White. 
Transom lifter, J. L. Baker..... 
Transom lifter, G. W. Hamilton, 
Tray, A. Wiggers............ Sas 
Trigger, set. O. A. Bremer. 
Trolley line cross-over, 8. H. Short..... 


Truck driving mechanism, car, C. W. Hunt 
Truck lubricator, locomotive, W. McIntosh 


» Ast 0T 


seeerereeeeeee 447,050 
44007 


Turn buckle, W. B. Middleton... 
Turn buckle blanks, roll for Tolling, W. B. Mid- 


ACO 2. ced srs seaerevcecceceeetenseecsees eocees 447,287 
Twine, machine for making compound paper and 


jute, J. W. Perkins.............. - 446,926 
Twine reel. J. B. Holmes. a 447,153 
Type distributing holder, A 447.124 
446.913 
446,850 


446,886 
447,141 


Typewriting machine, T. F. Bourne 
Typewriting machines, ribbon fe 
mechanism for, J. Pusey. xs. 
Typewriting machines, type 

F. Van Fleet 
Valve tor water, ste 
Vaporizer, J. P. Rober , ‘ 
Vapors from foaming rated sol 

method of and apparatus for separating, J. 


Patten: aco teeseceeee ts 47.258 
Vehicle running gear, FE. Fun » 447-109 
Vehicle spring, D. M. & T. H. P. 447,005 
Vehicle top, Zoller & Burrows,. 447,097 

| Vehicle wheel, BE. Woolson. 446.910 
Velocipede, Archer & Bowley - 447,099 
Velocipede, T. W. Jamison...... TT 44gioaes 
Velocipede pedal, G. W. Cushman . 447.145 
Vending machine, O. A. Wheeler.. « 447,087 


Vending machine. eoin-controlled, FOS Wood...) 447267 
Vessels, shelter for watchmen on, H.L. Meadows 447,193 


Voting booth, Babcock & Gourlay. vee. 447,289 
Wagon dump and elevator, J. 8. Kiad 447,190, 447,191 
Washing machine, G. P. Walter.. +++ 446.958 
Washing machine, G. W. Wheatly.. is 'sieie's 446,906 
Weighing apparatus, liquid, J. P. Baldwin. 844 
Welding apparatus, electric, M. W. Dewey... .... 447,104 
Welding, method of and apparatus for electric, 

Lemp & Schmidt..........cc.cccccsecccssccceecee. 446,974 
Wheel. See Vehicle wheel. 
Wind engine. M. C. Chapman.. sscsersicooeess 447.060 
Windmill pump attachment, U. Yoder ++ 447,096 
Windmill reeulator, Stover & Ziegler. 447,139 
Wood, means for joining, E. J. Fletcher 446.914 
Wood polishing machine, J. L. Perry... 447,047 


Wood surfaces, finishing, A. BryC@.........s.cc.2+. 446,962 
Wrench. See Screw wrench. 7 


TRADE MARKS. 


Ammonia preparations for medicinal purposes, 


Chemische Fabrik auf Aktien (vorm 
Schering)... 
Baking powder. E. F. Jones Chemical Compa 
Beef, hog, and sheep products, including la 
fresh and cured, F. Whittaker & Sons.. 


Bitters, pale orange, J. H. Membrey - 19,092 
Button fasteners, Anchor Button Fastene m- 
pany ._ 19,061 
Cement and’ plaster, Silicon Wail’ Piaster ‘and 
Manufacturing Company.. 19,086 


Chemicals for increasing the combustion of fuel, 


Standard Coal and Fuel Company 


Corsets, waists,and shoulder braces, a J. Swart- 


Clark.. oh, Ginna thstt-n bra tay bates oleate aene eg Neteele 19.091 


Fabrica of cotton, wool, or mixed cotton and wool, 


Smith, Hogg & Gardner......s.....essesesceseecee 19,080 


Face powder and prepared chalk, A. 8, Stieger- 
wald......... -. 1, 
Feather dusters, C. 
Goods of wool, worsted. o 
Gum, chewing, Adams & Sons 
Harrows and pulverizers, 
PANY... 32.0 voc caatey ca sninds ae 
Hats and caps, J. Vimenet. t Frees 
Hose, belting, and packing for machinery, Revere 


Rubber Company........... ..ececec cece eee eecee 19,078 
Hot water heaters, Gurney Hot Water Heater 
COMPANYS «tod ose er eu etteeves Ge se Gorcelen wate: wae 9,070 


Liniments for the cure of rheumatism, neuralgia, 

gout, and similar ailments, J. H. Blume & Co... 19,097 
Litho-carbon, articles treated or coated with, I. 

TPA GIOW eso bay coca bo cose cae nota ot ae e Saree eens 19, 
Needles and fish hooks, W. K. Compton. oe 
Oil, cotton seed, M. Liebman............. 
Oil. illuminating, J. Ellis & Co ... 
Pencils, pen holders, and cases, erasers, leads, 


slates, chalks, and similar stationery, J. Faber. 19,098 


Perfumery, soaps, washes, and lotions, 
Thomson 
Petroleum, refined, Arkell & Douglas... ie 
Pipes, tobacco and snuff boxes, match safes, cigar 
and cigarette holders, cigar cases, and tobacco 


~. 19,094 
19,060 


pouches, W. Demuth & Co................eeeeeees 19,066 
Plushes, Contrexeville Manufacturing Company.. 19,065 
Remedies, certain-named, C. A. Purtle.... .. ...... 19, 


Sheet iron and steel, and lead coated and tin plates, 

terne plates, and taggers, E. P. & W. Baldwin.. 19,096 
Sheet metal ware. enameled, J. Baumann’s Wittwe 19,095 
Silver, articles made wholly or partly of, D. Low.. 19.099 
Stove polish, J. R. Stoeckel. 19,082 
Suppositories for female di: 

Association.... - 19,101 
Tin plates, terne pl 

win & Company 
Watch movements 


Cc 
Whisky, J. E. Pepper & Co.... 
Whisky, EK. Walters .................. aes 
Wrenches, screwdrivers, tack pullers, and similar 
tools, Capitol Manufacturing Company.......... 19,063 


.. 19,079 
19,075, 19,006 
19,085 


DESIGNS. 


Badge, D. L. Auld dca lebewe tees 
Bottle, J. W. Nicholson. 
Flower frame, KF’. Steffens... 
Hose reel bracket, S. J. Meeker.. 
Match or ash receiver, H. L. Liebe 
Match safe, L._Z. Anderson.... 
Observatory, E. Hitel........... ns 
Roofing plate, IL. L. Sagendorph.... ....... 6. seeeee 


A Printed copy ot the specitication and drawing of 
any patentin the foregoing list or any patent in print 
issued since 1865, will be furnished from this office for 25 
cents. In ordering please state the name and number of 
the patent desired, and remit to Munn & Co., 361 Bruad- 
way, New York. 


Canndinn Patents may now be obtained by the 
inventors for any of the inventions named in the fores 
going list. provided they are simple, at a cost of $40 
each. If complicated, the cost will be alittle more. For 
Culi instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 


Madvertisements. 


Inside Page, ench insertion - = = 75 cents a line. 
Back Page, ench insertion - - - $1.00 a line. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Enyravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


USE ADAMANT WALL PLASTER 


Itis Hard, Denae, and Ade« 
= hhesive. Does not check or crack. 


coe komm It is impervious to wind, water, 
— y—-and disease germs. It driesin a 
+3 : few hours. It can be appliedin 
= ‘-any kind of weather. It is in gen- 
=e Gw—eral use. Licenses granted for the 


/— mixing,using, and selling. 
7 


y= adaress ADAMANT MFG. CO. 
7 309 E. Genesee St., 
Syrncuse, N, Ye 


STEREOTYPING; THE PLASTER AND 


Paper Processes.—Com pusition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description ot both processes. with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, F.C.S., F.LC.. SCIENTIFIC AMERICAN 
SUPPLEMENTS, 773 and 774. 10 cents each. 


“Star” S 
roottaine] L | fece 
wings matic Cross 
9x25 in. A Feed, etc. 


Catal 

Circular H s Brees 

S ~ Saws, Lathes of all our 
~ Mortisers. Machinery. 


Seneca Falls Mfg. Co.. 695 Water St., Seneca Falls, Nu Y. 


The Sebastian-May Co. gs 


Improved Screw Cutting 


power add L PLEO 
Power 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists’ and Amateurs 
Outfits. Lathes on trial. Catae 
logues mailed on application. 


165 to 167 Highland Ave. 


SIDNEY, OHIO. 
We are prepared to buy outright 


INVENTO RS! or manufacture on royalty, in- 


penlons possessed of utility or novelty. Correspondence 
invited. Our salesmen cover every state and territory in the 
Union. The Tuscarora Advertising Co., Coshocton, O. 


Watchman’s Improved Time Detector 


with Safety Lock attach- 
ment. Patented 1875-6-7- 

80-81. Beware of in- 
fringements. This 
instrument is sup- 
plied with 12 keys 
for 12 stations. In- 
valuable for all con 
cerns employifg 
night watchmen. 
Send for circulars 
_ ,,to K. IMHAUSER, 
P.O. Box 2875. 206 B’way New York. 


K DRILLS 
AIR COMPRESSORS, 


MINING AND QUARRYING MACHINERY, 
Ingersoll-Sergeant Drill Co. 


No. 10 PARK PLACE, NEW YORK. 
Send for Complete Priced Catalogue. 


QAUARRY KRALRORD WORK 
RAND DRILLCo 23 Park Pace new ve 
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FORTY-SIXTH ANNUAL REPORT 


—OF THE— 


NEW-YORK LIFE INSURANCE COMPANY 


Office: Nos. 346 & 348 Broadway, New York. 


TANUARYT 1, 1891. 


Amount of Net Assets, January 1, 1890 ..$101,027,322.46 


Less Contingent Sinking Fund (reduced value in securities, December 31) 568,525.11 
a ee 
$100,458,797.35 
REVENUE ACCOUNT. 
Premiums 
Less deferred premiums, January 1, 1890. 37—$27,228,209.34 
Interest and rents, etc................. 
Less interest accrued January 1, 1890. ......... cece cece cece cteeeceecenceeeeeeee 4,929,890.74— $32,158,100.08 
aS 
$132,616,897.43 


DISBURSEMENT ACCOUNT. 


Losses by death, and Endowments matured and discounted (including reversionary 


additions to same). . $7,078,272.48 
Dividends (including mortuary dividends), annuities, and purchased insurancey.. .. 6,201,27L.54 

Total Paid Policy Holders $13,279,544.02 
Taxes and re-inSurances...........cc cece cece ces eeccenceeeteeees : 2 290,257.97 
Commissions (including advanced and commuted commissions), b 

expenses. physicians’ fees, etc 5,400,061.19 


Office and law expenses, rentals, saluries, advertising, printing, etc.. 1,082,662.56— $20,052,526.04 


$112,564,371.89 


ASSETS. 


Cash on deposit, on hand, and in transit 


$6.348,924.46 
United States Bonds and other bonds, s 


63,867,546.16 
14,341,917.35 


« 19,446,083.13 


ket val 


Real Estate........ 
Bonds and Mortga 


Temporary Leans (market value of securities held as collateral, $5,391,511).... 4,168,000.00 
*Loans on existing 
to over $2,000. veeee 481,108.71 
*Quarterly and semi-annual premiums on existing policies, due subs to Jan.1,. 91 1,858,327.00 
*Premiums on existing policies in course of transmission and collection. ‘The Reserve on 
these policies, included in Liabilities, is estimated at 2,000,000). 1,431,828.15 
Agency. balances: 2.033 eerie soaker case eee nk cece aah ae hie 195,812.91 
Accrued Interest on investments,*January 1, 1891 474,823.52— $112,564.371.39 
Market value of securities over cost value on Compnany’s books............. 3,383,438.58 


* A detailed schedule of these items will accompan 


the usual annual report filed with 
the Insurance Department of the State of New 


ork. 
Ee ae 


TOTAL ASSETS, JANUARY 1, 1891, - - = = - + = «+= . $115,947,809.97 


Appropriated as follows: 
Approved losses in course of payment.. 


Reported losses awaiting proof, etc. .. 864,56 vt 

Matured endowments, due and unpaid (claims not presented) be 889. 

Annuities due and unpaid (claims not presented)............ 0.2 cc cee eee rece cence es a 22,901.83 

Reserved for re-insurance on existing policies (Actuuries’ table 4 per cent. interest). «. 99,954,304.00 

Reserved for premiums paid iD AAVADCE...... 6. cee cece cee eee ee cee eee ee ee nets eens eeeeees 54,660.53 
ey 

$101.049,359.11 

ET 

Surplus, Company’s Standard $14,898,450.86 

Consisting of 
Estimated contingent Tontine Surplus Fund. - $8,670,539.50 


Estimated General Surplus............ 6,227,911.36 


From the undivided surplus, us above, the Board of T'rustees have declared 1 Reversionary dividend to partici- 
pating policies in proportion to their contribution to surplus, available on settlement of next annual premium. 


GROWTH OF THE COMPANY DURING THE PAST 


New Insurance Issued. 
In the year 1880... . $22,229,979 
In the year 1885.... 68,521,452 
In the year 1890... . 159,576,065 


DECADE. 


Annual Income. 
1880. . $8,964,719 


Insurance in Force. 


Jan. 1, 1881... .$13:5,726,916 
Jan. 1, 1886.... 259,674,500 
Jan. 1, 1891. .. 569,388,726 


Assets. 
Jan. 1, 1881... . $43,183,934 
Jan. 1, 1886.... 66,864,321 1885... 16,121,172 
Jan. 1, 1891. ... 115,947,810 1890. . 32,158,100 
New Insurance, $159,576,065. 


Total number of policies in force January 1, 1891, 173,469. Amount at risk, $569,338,726. 


Number of policies issued during the year, 45,754. 


TRUSTEES. 


ROBERT B. COLLINS, 
H. C. MORTIMER, 


WILLIAM H. APPLETON 
WILLIAM H. BEERS, 


RICHARD MUSER, 
Cc. C. BALDWIN, 


WM. L. STRONG, 
Ww. F. BUCKLEY, 


WILLIAM A. BOOTH, ALEX. STUDWELL, E. N. GIBBS, HENRY TUCK, 
HENRY BOWERS, WALTER H. LEWIS, W. B. HORNBLOWER, A. H. WELCH, 
JOHN CLAFLIN, EDWARD MARTIN, JOHN N. STEARNS, 1. I. WHITE. 


WILLIAM H. BEERS, President. 

HENRY TUCK, Vice-President, 
ARCHIBALD H. WELOH, 2d Vice-President. 
RUFUS W. WEEKS, Actuary. 


THEODORE M. BANTA, Cashier, 
A. HUNTINGTON, M.D., Medical Director. 


THE PUBLIC WANT S3ice\on 

and true. Would 
they not be most likely to obtain such by buying directly from 
the grower? 1 can buy seed at half what it costs me to raise it, 
but could not sleep sound should | warrant seed of this class. For 
the same reason I make special effort to procure seed stock directly 
from their originators. You will tind in my new seed catalogue for 
184) (gent free) the usual extensive coliection (with the prices of 
some kinds lower than last season), and the really new vegeta- 
bles of good promise. You should be able to get from me, their 
introducer, good seed of Cory Corn, Miller Melon, Hubbard Squash, 
all Seasons and Deep Head Cabbages, and many other valuable 
vegetables. 


JAMES J. H. GREGORY, Marblehead, Mass. 


Do all your own 


1891 
$3 PRINTING PRES . prnung Catae | 


logue for two stamps. Kelsey & Co., Meriden, Conn. 


1891 


SETS OF CASTING 


EX 


USHMAN CHUCK@ 


Complete line for all uses shown in new 
illustrated catalogue, free to all. 
Cushman Chuck Co., Hartford, Conn. 


PNVENTIONS WORKED OUT, Drawings and| ICE-HOUSE AND COLD ROOM.—BY R. 

Models made. Perfect safety to inventors assured.| G. Hatfield. With directions for construction. Four 
All kinds first-class lathe, planer, and bench work. Par-]} engravings. Contained in SCIENTIFIC AMERICAN SUP- 
ticular attention to special machinery, tools, dies, and | pLEMENT, 59. Price 10 cents. To be had at this office 
press work. Safety Construction Co., H3 & 145 Elm St., N.Y | and of all newsdealers. 


MODEL 


<=>ALSO 
WHEELS.& PAR 


ULL 
a 


WHY ARE SOME PEOPLE ALWAYS LATE ?—They never look ahead nor think. People 
have been known to wait till planting season, run to the grocery for their seeds, and then repent over it for 12 
months, rather than stop and think what they will want for the garden. If it is Flower or Vegetable Seeds, Plants, 
Bulbs, or anything in this line, MAKE NO MISTAKE this year, but send 10 cents for Vick’s FLorat Gurpg, 
deduct the ro cents from first order, it costs nothing. This pioneer catalogue contains 3 colored plates.. $200 incash 
premiums to those sending club orders. $1000 cash prizes at one of the State Fairs. Grand offer, chance for all. 


Made in different shape from ever before ; 100 pages 814x103 inches. JAMES VICK, SEEDSMAN, Rochester, N. Ye 
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“Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 


Important Improvements. 
ll the Essential Features greatly perfected. 
‘he Most Durable in Alignment. 
Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 


The Smith Premier Typewriter Co., Syracuse, N. Y., U. S.A. 


Send for Catalogue. 


LIGHTNING WELL-SINKING 


MACHINERY MANUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Ency clop edia, 1,000 
eg engravings, Earth’s Strata, Determi- 
" nation quality water; mailed,25c. 

The American Well Works, 
Aurora, IIL, 

3 _ 1113 8. Canal 
{se Chicago, UL, 


General Offica 
AURORA, 


Works and 


L Dallas, Texas 


OIL WELL SUPPLY CO. Ltd. 
91 & 92 WATER STREET, 
Pittsburgh, Ia., 
Manufacturers of everytning needed for 
ARTESIAN WHELs 
for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, ete. 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


ICE-HOUSE AND REFRIGERATOR. 


Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at atemperature of from 34° to 36°. Cons 


SAA IZ 


tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
Fuice 10cents. To be had at this office and of all news- 
Jers. 


ARTESIAN | 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from60 
to 3000 feet. We alsomanufacture 
and furnish everything required 
todrill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
#00 ft. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Cow 
80 Beaver Street, New York. 


MILITARY SIGNALING.—THE EARLY 
history of Semaphoric Telegraphy and the modern prac- 
tice of itin the American Army. With J7 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 781 and 782. Price 10 cents each. ‘to be had 
at this office and from all newsdealers. 


AILLINGS & SPENCERS 


HARTFORD CONN, 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries. and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN, And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in watcn you decide it is 
for your interest to advertise. Thisis frequently done, 
for the reason taat toe agent gets a iarger Commission 
from the papers having a smull circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of first. column of this page, or ad- 
dress MUNN & CO., Publishers, 

361 Broadway. New York. 


GATES ROCK & ORE BREAKER 
og : 


Capacity up to 200 tons per hour. 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 


GATES IRON WORKS, 
50 CSo. Clinton St., (Chicago 
215 Franklin St.. Boston, Mass. 


— 
AIR BRUSH .ositeast 


award by yrankn Institute a: @ 
a legitimate Art Tool. Invalu- | 
able to crayon and water color por- wy, 
trait artists and draughtsmen. Saves A 

time, gives finest. technical effects. yD 
AIR BRUSH MFG. CO., 67 Nassau St., Rockford, Ill. 


Barrel, Keg, Hogshead 


AND 
STAVE MACHINERY. 


Over 50 varieties manu- 


z fuctured b: 
Ene E, & B HOLMES, 
ET sis 


BUFFALO, N. Y. 
Chamfering, Howeling, and Crozing. 


Ww 


100 
hi 


Of 


Also a full line of Wood 
Working Machinery. 


DEVELOPMENT OF AMERICAIN 


Blast Furnaces. wlth special reference to large Yields.— 
By James Gayley. <A description of some of the princi- 
pal blast furnaces in the United States, showing the 
changes in design and practice by meiuns of Which ex- 
eraordininhy large yields have been vubtained in the last 
decade. ith 8 figures. Contained in ScI“NTIFIC 
AMERICAN SUPPLEMENT, No. 776. Price 10 cents. To 
be had at this eftice and from all newsdealers. 


pan ere STEAM PUMP / 
ONLY SEVEN DOLLARS = | 


DEMAND THIS\PUMP _ | 
OF YOUR 

DEALER. — 
Cae 


—“ — ORAWRITE 
TO US FOR PRICES. 
ee “Van Duzen’s PATENT 


if VANDUZEN & TIFT. 


SOLE MAKERS 
INCINNATI, 


Marcu 7, M00l d 


Scientific 


Aiverican, 


Founded by Mathew Carey, 1785, 


HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut 8t., Philadelphia. Pa., U. S. A. 

(Our new and Revised Catalogue of Practical and 
Scientific Books, 86 pages, 8vo,and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
ro any one in any part of the world who will furnish his 
address. 


ROPER’S HAND-BOOK OF LAND 
AND MARINE ENGINES. 


Containing a description «nd illustrations of every 
description of Land and Marine Engine in use at the 
date of its publication. whether simple or compound, 
horizontal, vertical, beam, steeple, direct-acting, back- 
action, geared, oscillating, trunk, or rotary, with rules 
for theircareand management. Price... ....... $3.50 


By STEPHEN ROPER, Engineer, 
AUTHOR OF 


Practical Handy- -Books 


ENGINEERS AND FIREMEN 


Engineers’ Handy Book...................20000+ 
Use and Abuse of the Steam Boiler.. 
Hand-Book of Modern Steam Fire Engines. 
Questions and Answers for Engineers. 
and-Book of the Locomotive...... 
Roper’s Use and Abuse Steam Boiler.. 
Instructions and Suggestions for Eng neer: 
Piremen’ 33 visas cada os thee eae ac ones tosis 
Catechism of High-Pressure Steam Engines.. 
Young Engineers’ Own Book 


They are the only books of the kind ever published | in 
this country, and they are so plain that any engineer or 
tireinan that can read can easily understand them. 

Send for Descriptive Catalogue, mailed free. 


For sale by all booksellers, or will be sent to any part of 
the United States or Canada on receipt of list price. 


te Send money in Registered Letter, P. O. Order, or 
Postal Note. 


EDWARD MEEKS, 


1012 Walnut Street, Philadelphia, Pa, 


NICKEL 


AND 


ELECTRO-PLATING 


APPARATUS’ & 
MATERIAL 


HANSON &VANWINKLEC? 
NEWARKN 
81 LIBERTY ST. N.Y. 
23 S.CANAL ST. CHICAGO 


ANTHROPOLOGY.—BY JOHN EVANS. 
Opening address before the British Association. 1860. 
An Interesting review of the subject. Antiquity of the 
Human Race; Original Home of the Aryan Family; 
Physical Capacity of Individuals; Anthropological Sur- 
veys. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 776. Price 10cents. To be had at this 
office and from all newsdealers. 


STEVENS PATENT 


_FINE ADJUSTING AND TRANSFEB 


INSIDE CALIPER, No. 105. 
Price List, by mail, postpaid. 


Gingh... wevase 10 inch.. $2.00 
Ideal and Leader Sprin ¢ “ar 
Dividers, Ideal Surface Gauges, Depth 


Gauges, and Fine Machinists’ Tools. 
G@ liustrated catalogue free to all. 


J. STEVENS AKMS & TOOL CO. 
P. O. Box 280, Chicopee Falls, Mass. 
AND MODEL WORK 


EXP ERIMENTA of every description, me- 


chanical drawings, etc. Enxineering and electrical work 
a specialty. Pacibe Mfg. Co.. 61 Fulton St., New York. 


BARNES PAT FOOT POWER MAOHINERY. 

R . I feel so highly pleas- 

ed with your Veloci- 

pede Foot Power with 

seat, that I wish to 

add my testimony to 

its superiority. I did 

not expect to like it, 

but having used the 

Velocipede Power, I would have nothing 

else It so greatly lessens the fatigue of 

4% using foot power, in fact, it may be said to 

be almost. without fatigue, and is a steadier motion. I 

only wish I had known of it sooner. Send for catalogue. 
Ww. F. & J, BARNES CO., %9 Ruby St., Rockford, Ill. 


240 & 242 W. 2914 ST. NEW-YORK 


NEW YORK TRADE SCHOOLS.—DE. 


scription of the New York Trade Schools which were 
established nine yearsago for the purpose of giving ine 
structions to young men in certain trades, and to enable 
young men already in such trades to improve themselves. 
With 10illustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 781. Price 10cents. To be 
had at this office and from all newsdealers. 


PATENTS! 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years’ 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 

tates, Canada. and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
‘for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues Infringements. As- 
signments, Rejected Cases. Hints on the Sale of Pa- 

ents, etc. 


We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all abe principal countries of the world. 

MUNN O., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 

citic Building, near 7th Street, Washington, D. C. 


DEAFNESS & HEAD NOISES CURED 


by Peck’s Invisible Tubular Ear Cushions. hispers 
heard. Successtul when all remedies fail. SPREE 
only by F.Hiscox, 858 B’way, N.Y. Write for book of proofs 


ut Governor. 


Supplies from 3 to 10 FP. 
Sena 


Wit upplies from 

iavalvates for blowing church organs, running prin presses, sewing machines, lathes, saws 
coffee mills. fans, sausage cutters. elevators, and all machinery requiring light power. 
firing, nu fuel, no ashes, no repairs, noiseless and compact. Noextrainsurance. Always ready. 
Interchangeable jets and improved in every detail. 


for special circulars to the Backus Water Motor Co. 


Engravings direct from photographs and other copy 


Our circular “NN” 


shows +pecimens. Fine printing a specialty. 


ERFORATED 


METALS#MINING SCREENS 


Coat» ORE SEPARATORS, REVOLVING** SHAKING SCREENS. 


NEW YORK OFFICE, 284 PEARI, S(REET. 


CUuAREK’s 
. Ventilating and Drying 


FANS. 


f) Light Running, Adjustable 
Blades, Self-Oiling Bearings. 
24-page catalogue free. 

Also Rubber Press Rolls for Wool 
and Yarn Washing and 
Dyeing Machines. 

GEO. P. CLARK, Manuf. 
Box L. Windsor Locks, Ct. 


#|CHUCK AND MICROMETER STOP 


for Amateurs.—By C. D. Parkhurst. Description of a 
simple and easily constructed chuck for use with a di- 
viding machine, and the micrometer stop that is used 
to regulate the depth of the cut in the graduation of 
circles,etc. With 9 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 772. Price 10 cents. To 
be had at this office and from all newsdealers. 


The most Successful Lubricator 
for Loose Pulleys in use. 
VAN_DUZEN’'S PATENT 

LOOSE PULLEY OILER 


Highly recommended by those who have 


used them for the past four years. Prices 
very reasonable. Every user of machin- 
ery should haveour ‘‘ Catalogue No. 56,” 

sent free. Mention this paper. 

VAN DUZEN & TIFT, Cincinnati, Ohio. 


THE DAIMLER MOTOR 


THE DAIMLER MOTOR CO. 
is prepared to furnish 1, 2, and 4 Horse Power 
GAS or PETROLEUM MOTORS 
for all Industrial Purposes. Fully illustrated catalogue 
and price list on application. Motors in operation at 
Works, Steinway, Long Island City. 


Office, 111 East 14th Street, New York City. 
RAILWAY & STEAM FITTERS QUPPLIES 


Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 


Paper, erior Quality. 
Photographic Su pplies, 

Sd d for catalogue. 
T.H. McCOLLIN & CO., 1030 aie “Street, Philadelphia. 


gee CARBON 


For Prospecting Mining 
Drills, also for all kinds of 
Mechanical Purposes. 

The subscriber is the 
Pioneer in this business, 


and is the Oldest Estab- 
lished House in the States. 
He only deals in first-class 
articles. Send for circular 
4 and prices to 


= J. DICKINSON, 
64 Nassau Street, N. Y. 


Steam! Steam! 


Quality Higher, Price Lower. 


For Strictly Cash, Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, $145 
4. sé (Tj “ce “ce “ce ‘a é 225 


Other sizes at low prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. ELMIRA, N. Y. 
ON THE ELECTRO- DEPOSITION OF 


Platinum.—By William H. Wahl. Description of a prac: 
tical method of depositing platinum by electrolysis, a 

result never before accomplished satisfactorily. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
777. Pricel0 cents. To be had at this Office and from 


all newsdealers. 


Address? The American Writing 
Machine Co., Hartford, Connj 
New York Office, 237 Broadway. 


eater eee ee eee eS ee Se 
HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA,., Builders of High Class 
Steam Engines. Diamond Drilling and Genera! 
Machinery. Flour Mill Rolls Ground and Grooved. 


PULLEYS HANGERS, 
FRICTION CLUTCHES. 


PROGRESS MACHINE WORKS, 
-% F. DROWN, 
42a FP 


ark Place, IN. zy. 


te. 


Bi 


BRIDGEPORT GUN 


Bores SMOOTH ROUND, OVAL: and SQUARE HOLES. 
Invaluable to Carpenters, 
Highest Awards 
ce. for sample 
cemetary Bist 


Mortising Core Boxes, 
Cond Sere rap rae and Pattern Makers. 
or set 0 . in neat 

Bit, mailed free with Illustrated List, SEs OF 


Cco., Maiden Lane, New York. 


TYPEWRITERS; 


> NEW & SECOND HAND — 
Yl BOUGHT,SOLD AND 
pEWRITER | Aso RENTED 
AN Y WHERE IN[ 
EX JtHe U.S. icer oun rare eS on 


NEW CATALOGUE ON APPLICATION. 


lL ‘MAKE 


ATIO oNALT 


Yer LASALLE sT.CHICACO, 


NEW CATALOGU 


—— 6 F—— 
VALUABLE PAPERS 


Contained in SCIRNTIFIC AMERICAN SUPPLEMENT, sent 
Sree of charge to any address. 


MUNN & CO., 361 Brondway, New York. 


STEEL TYPE FOR TYPEWRITERS 


encils, Stamps, Rubber and 

Metal Te Wheels, Dies, etc. 
Model and Experimental Work 
Small Machinery, Novelties, etc., man- 

ufactured by special contract. 


NewiYork Stencil Wks., 100 Nassau St., N.Y 


WONDERFUL Luminous Effects. — Ruhmkorff 
coil, automatic break, 4 spark, $3.00. Geissler tube, 6 
inch, $1.25. One cell electropoion battery, $1.25. 

BLAKENEY ELECTRIC Co., 433 Broadway, *Brooklyn,N. Y 


Inventions Realized, 
That is, made real; which rarely happens 
before a model is made, and rarely then. 
A first-class machine shop. We send a 
primer with full particulars. 
THE JONES BROTHERS ELECTRIC Co. CIN’TI, O. 


STEEL ALPHABETS. 


Brands, Seals, Steel 
Stencil Cutting Dies, 
Soap Moulds, Brass 
Stamps, etc. 


J. M. STUTZMAN, Manofacturer, 181 William St., N.Y. 


INTEREST GUARANTEED and 
One-Half the Profits. I act as agent 
in buying and selling real estate for a 
share of the profits. I guarantee the 
principal and a profit of nt least 10 
per cent. per annum. Send for copy 
of_contract with full informationto 
E.N. OUIMETTB, TACOMA, WASH. 
REFERENCE: Washington National Bank. 


ELECTRICITY wo meteus Evecraician, 


C128, Ravenswood, II1., is the 
Only paper dealing with first’ principles of *electricit: 
Beginners need it. $1a yr.3 mos trial 25c. sample copy 106 


SMALL ELECTRIC MOTOR FOR AM- 
ateurs.—By C. D. Parkhurst. Description in detailofa 
small and easily made motor powerful enough to urlve 
aten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn toascale. Contained in Sciien- 
TIFIC AMERICAN SUPPLEMENT, No. 767. Price 10 
cents. To be had at this office and from all newsdealers. 

per, $44. HKvery- 


Printia thing: easy, printed 
send two atamps for Catalogue to 


riles. 


KELSEY & CO., Meriden, Conn. 


Do it yourself. Cir- 
cular press $8. Size 
for anal newspa- 


facwory. 


NOMICAL 
TEAM 
GENERATOR 


SEND FOR CIRCULARS 
ESSEX & BURKE STREETS, 


BALTIMORE, Mo; 


PROPOSALS. 


Pp" oposals for Building Dike.—ENGINEER OF- 
Frick, U. S. ARMY, Nashville, ‘’ennessee, February 
9, 1891.—Sealed proposals. i in triplicate, will be received 
at this office until 3 P. M., Wednesday, March 11, 1891. 
for rornishing materials Ma} constructing a pile and 
stone dike at Livingston Point, Kentucky, at the mouth 
ot the Tennessee River. Bidders are invited to be pres- 
ent at opening of the bids. ‘he United States reserves 
the right to reject any and all proposals. ‘T'he attention 
of bidders is invited to the Acts of Congress, approved 
February 26, 1885, and February 23, 1887, vol. 23, page 332, 
and vol. 24, page 414, Statutes at Large. Specifications 
and blank torms for proposals will be furnished on ap- 
plication at Unis office. 

. W. BARLOW, Liewt.-Col. of Engineers. 


NASH 
Gas Engine 


—FOR— 


POWER and PUMPING 


Can be operated with 
GAS or GASOLINE 


Send for Circular and 
Book of Endorsements. 


National Meter Co. 


NEW YORK, 


BOSTON. 


ON GAS ENGINES. —A VALUABLE 


poper. by k. Delamare-Deboutteville. touching upon the 

istory of gas motors in general. and describing in de- 

tailthe * Simplex’ engine invented by the author and 

Mr. Malandin. With 23 figures. Contained in SCIENTIFIC 

AMERICAN SUPPLEMENT, Nos. 7145 and 716. Price 10 

gents each. To be had at tnis office and from all news- 
ealers. 


A BOON TO THE pee 


Osgood's No.1 Hearing 
Horn is the only instru. 
ment that will help the 
deaf. Made from best bell f 
metal, and will last for 
years. Carried in the pock- 
et.and used in public withe 
out attracting attention. 
Price $5. Sent C. O. D. 
May be returned after 2 
weeks’ trial if not found satisfactory. 
OSGOOD BROS., Cor. 7th St. & Broadway, Oakland, Cal. 


3 wa Astronomical Telescopes 
—~ Photographic Lenses, 


Manufactured by 
WwW. & D. MOGEY, 
418 West 27th Street, New York. 


Send for catalogue. 
HUNTER’S 


ticurnine SIFTER & gut 


The best in use for Siftingand 
Mixing Baking Powder. 
Flour, Drugs, Plasters. 
Fertilizers, and all kinds of 
Powders. Ten sizes; 10 pounds 
to 10 barrels. 

Send for catalogue of all kinds 
of Mixing machinery. 


J.H. DAY & CO., 
Cincinnati, Ohio. 
Branch Officc, 35 Murray St.. New York. 


ANTED Selling Agents for Electrical 
¢ Novelties. Battery Motors 
surprise electricalexperts. Stamp for catalogue. 


$10 perday made. BUSH CO., 24 Park Place, New York. 


OR SALE SPR PHINGTON STEAM 

. UMP. Capacity 100 to 175 gal- 

lons per Lents Boiler 36 inches. Can be seen 

at. Engine House of MAMARONECK WATER 
COMPANY, MAMARONECK, N. Y. 


GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A 6x7 inch 
Engine, now running 100 feetof shafting. 
oring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 “gal. Gasoline per 
day, costing only 60 cts. Write for 
information. Mention this paper. 


Van Daven Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 


THE EACLE 


THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 
&£a5-Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 


THE EAGLE BICYCLE MFG. Co., 
STAMFORD, CONN. 


A child can Tune a Violin with these 
Pegs. $2 per Set, with tools tor 
fitting to any Violin. 

S. W. WILCOX, MILForpD, MASS. 


Dialo; Tableaux, Speakers, for 
Schoo Club & Parlor. Best out. Cata- 
logue free. T. S. DENISON ChicegotlL 


PLAY 


Wost The Library of American Literaturezssz: 


ee pay you to find out by writing toC. L. WEBSTER & CO., 3E. 14th St., NEW YORK. 


FOR SA LE.—Nicely finished Dynamo for 8. l6c. p. or 
onearc light. Runsas motor also. Price $5.00. 
KYLE & SUTER, Box 172, GRANITE, MONT. 


aMAGIC LANTERNS 


Hi) Ol LAMPS HAVE NO EQUAL 


EASTERN PRICES GUARANTEED 


SEND FOR CATALOGUE 


L. MANASSE 
88 Maples STCHICAGO ILL 


The Scientific American 
PUBLICATIONS FOR 1891. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows. 


RATES BY MAIL. 
The Scientitic American (weekly one year ‘ $3.00 


The Scientitic American Supplement (weekly), one 
year. « 


The Scientitic American, Spanish Edition (monthly) 
ONES Venn, sea SAT eae en SS rT ae ie ae 


The Scientific American, Architects and Builders 
Edition (monthly), one year.. . . . . 2.50 


COMBINED RATES. 
The Scientitic American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 


ers Edition, . 


The Scientitic ‘American, Supplement, and Archi- 
tects and Builders Edition, ¢ . . 


Proportionate Rates for Stx Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


ydrant pressure the cheapest. power known 


No 


Wondertu 


A Air Mover. 
sults guaranteed). 


For 


© 1891 SCIENTIFIC AMERICAN, INC. 


Drying all kinds of goods (special Dryers built and re- 
Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and Paint Works, 
Woolen and Cotton Mills, for removing steam, dust, smoke, hot air, acid fumes, bad odors. and 
for ventilating Hotels, Laundries, Public Buildings, etc. High Speed Engine and Fan combined. 
References in all ‘parts of the country. 


Newark N.d. 


158 


Scientific American, 


(Marcu 7, 1891. 


Dodvertisements. 


nside Page, each insertion - - - - 75 cents a line 

ack Page, each insertion - - - - $1.00 a line. 

The above are charges per agate line--about eight 
words per line. This notice shows the width of the line, 
and is set inagate type. Enzravings may head adver- 
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